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1 1 

2 ] 

gtrfBL TRIV fnh5 Intracisternal A parti 

c 1 e (IAP) Il/fnb7>^*V>^tf, 1 KB*W>linWII*»o 

3 ] 

IW3<^ 5 ] 

Wmm% it > 3£¥«tt. i 4 * x ^ 9 - <bft*#J:!J®KS*L* 

4?ft < fc *> 1 oofi&tt*#tr. If ^ l ^|B«0^m«»o 

6 ] 

ItflBV \>7>X#V>te, IAPiU^^fT?**), LTR, gag, po l^itf 
t RNAMt^^^^f i DiS&SfLa^ft < iUooK^'f > W» f 1 Kit 

7 ] 

fWL TRUTH** t RNAMftCi3V»T, tccgggacgagaaa a^SH 
H^K^LX^ & J: ^RflitCQ t t gc t t c t t gc tc tcH4J 

£R4tO&MIIIIMfco 

8 ] 

(a) w,n^i izzsffl<D&&w.nttzte*<D7?y'* > > e*ii v i" * 

( b ) 2*^{i3*5J:y f 4 fciBIRO T ^ ^ m@B?iJ 3&» ft * * V ^ "/f - K 4 tt 

( d ) 1 fcBtttf) &*E?!l<0* -/^ 4 L < tttt5£*fc?*#M£S fc 
lit077^>ht*^, #y v*?- K ; 

(e) S£^!)#^2 4fcti3*J:0 r 4HIB«OT^ /mie?0^£>ft&* Ol J ^-/^ F<9S*@ 

(f) (a) ~ (e) OV^-ftL^loOjtfV** V**-K£fc»±*-©ffl*|IE?lU".* 

K-ts^'J * * v*^- K ; tfcit 

(g) (a) ~ (e) ©^Wlo^f'J^^ V^f-KfTtte^OffiflrE?!! 
[W*# 9 ] 

imxm. i o ] 
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1 1 J 

1 r 1 uJ0LJt«5«14**i-*. WMU 0 fcB«W>«BMHM&o 

[If 12] =. 

i o KiBfco^m^in^o 

13] 

-KHti. IfflBL T Rffl I- h n b ? *X#*S> fc**t**rE 5 ' L T R«> 
3 *U 3 If** 1 3 fcE**>*flM**«o 

r§*^^ 15] 

0 KIMft©*SBIMI6*o 

^Byn^-^-B^ltt. *©<e¥BB&«fc**ttlBi'l' n 
K-grt-ZX^ (r/7U-A) twK«$tt*. ft*«l 0 KfMft<&*flMIMfcto« 

[i^^ 17] 

18] 

1 7 tfBS^ttiiio 

[W^tSl 9] _ = _,_ ... 

«UWTtftWttt, «A»«iMt. ****** *3Kfitt*J:O r S»**feft*»*9 

2 1] „ r 

ftil&^S&tfe^-l^ neo, GFP. hyg, puro. zeo. bsr> la <?<^ 
FP YFP,RFP, BFP*mrGFPm*»J:9«!«^ 1 7 

jtg^jg 2 2] 

[KM 2 3 ] 

f^Q^JS 2 5l 
> 2 6] 

[»*^ 2 8 ] 
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il5l#SLi. t» E n*a»***rt«^* fc » K ««** L *^ 1***1 7e 

3 0] 

d) sedans* k * A3&*gfcss$*Lfc«Bja**4R-f *xs. 

t|S5Si-V-BWIi. ^^^^lulBVhn >7^^« MW 
tc-Sc-f-iJ:^ »cK*$tL&> W*«3 0 tBBft^ffio 

Cio Xift>tl& , 3 4 KlBttO^fto 

o 



BUw 

tic Sxtl 9 l?^x>v 8 v, *jnsai* x xmnmx* 

bS1Sa ( 1° * * * > **** * tf*' 'J ^ 5 ***** 
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umm 4 2 ] 

[If ^ 4 3 ] 

y-feW U^tfhn^) 0. 1 r 1 u0l±Ofittttt4^o*-^-S5 

b) »*nifefc. ««BM»f&»**v*-*ie; 

C) iiH^^WW^tt^IS^i^ 

4 4] 

[ffit«4 5] 

m&m 4 6 1 

b) &&&&&& fr^ BifM<7)»<7)^Msa^#A-r^xe ; 

4 7 ] 

A tz#><D* v h Sib o t\ 

A) LTRIU hn h 7^^/>*3 - KfSW5iJ^^&> «BM*fS*J I 

3r v ho 
4 8] 

S4 7 KEt^+y ho 

4 9 ] ^ 

m, #V -f 5 >*tOK*J:0 r V :/&#;i/->* A^fb*<2>#i t)ji^£*L<2>> »*S4 8C 

IBflO^ry ho 

[W^jli 50] 

tufSh 7^7i^->3 >UtHtt> * f t > ttS^ J: 'J 7 5 v^^l^ f> ^ ^ ^ i 

5 1 ] 

5 2 ] 

A) LTRIV h n f 7>xr/^*^~ Kt^f £ «fc Xf)V=yy * T v 
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b) mnmi~mwmmmzmx-r2>^& ; *itf 

[it*® 5 3 ] 
5 4 ] 

B) «m#^^BiTM^^<7>^MI&^*Ai-^^S ; 

[it*® 5 5 ] 

[»M 5 6 ] . 

[it*® 5 7 ] 
6 teE*ft©"/n*-* -o 

[III 5 8] = 

[If*® 5 91 _ 

[ft *® 6 0] _ 
[Iff*® 6 1 ] , . . . 

, W*®5 6 t'lSfcO^n^-^-o 

[W*® 6 2 ] 

BB?IJ#-^ 6 fc^Sti M*® 5 6 KIBftO 
[ft*® 6 3 ] 

mn^7 fc^tizmnz^ts^ it*® 5 6 \z^m<d-?u*:- ? - c 

1st*® 6 4 ] 

^ >7l9 ^^ 7 .^^ (-oebo^) TzfrtztZ^ 0. lrlua±«tft 

[W*®6 6] w , ml£J .. 
;v . >7j9 > t7y ^ (>f > if b n^) "Cfrtzb&K, 0. 1 r 1 \x\>X±.<om^L^-f 
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[0 0 0 1] 

fi > mm i^*«^ zmx-t&tub&z&rs s^m^t-a 

[0 0 0 2] 
[0 0 0 3] 

ft h7>^^/^f7^vx-^t® fcl&JB * £ fc e> ttf 

4, b5>^#7> (Sfcli, te^™ (transposable) J-W > > fc 
If *t 4 ) ti , R«K2RI ^ l&etitfrf- * fc 14 @e?'J *C * * o li#y)*&^-*b ^ 
|Ci V)ftt>ti2> £*L&DNAMi3 J:O t =Hf-&'<-.* hM££*L4RNAS (V bn h 

[0 0 0 4] 

«PiIfi<JT?2>& t#x.^ttTV>4 0 |gffil±*y h^l-i *)frt>tL2> tZti&D 

ioT4C^o fiiftfUy"/^^^^?^^ (Radice, A. D. 
ib, 1 9 9 4. Mo 1 . Gen. Genet. 244, 606-612), Tel /m a 
r i n e r, hAT (hobo /Ac /Tarn) % k*(DX-^- 7 7 5 'J-[:If^DN 
Alb^V^'f'/V^©^ (ffil*.!*, PfifLS&^t-S-tr) (Oo s u 

mi e t al. , 1 9 9 5. Nature 378, 873; Ivies et a 
1. , 1995. Mol. Gen. Genet. 247, 3 1 2-3 2 2 ;Koga e 
t al., 1996. Nature 3 8 3, 3 0 ; Lara et al. , 1996 
J. Mol. Biol. 257, 359-366, ^itFLam, W. L. et al 
. , Proc. Natl. Acad. Sci. USA 93, 10870-10875) 
is <t ZfU^O (Osborne and Baker, 1995 Curr. Opin. C 
ell Biol. 7, 406-413) ^fcHJgSfr-C^&o b5^#f-V»t D 

N AS b "7 y*#V><Dl>> hh<>tzfcWfrb<DtyW.&£V s UM.fr&fr*MMt.tz\t% : m-t 
£&5£T?2b»K MttDNAS^7>x*^>ocfii:^Sit^f)iitv^ (P 1 a s 
te'rk, RHA. , 1999, TIG 1 5 : 3 2 6-3 3 2 ; P 1 a s t e r k R 
HA. , 1996 Curr. Top. Microbiol. Immunol. 204, 
12 5 -14 3) e DNAlb7>^*'7V©§t> >/<-*±, h 9 yM^M^M^h 

i<7)«t^^|B^!jli, *S»5fi^SlR«ffi9!J (IRs) *KM>t>&Z tlXts «? , ffiUtt h 9 V 
[0 0 0 5] 

DNASr«BflaicSX-t-4^iC)O^I±^I?>tL-C^«5, ^Jx.lf, DNAiilti (#0x.i£ 

ffiiE# 2004-3119823 
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[0 0 0 6] 

5 - 6 % -e * «k t <D^mx « m^mx (Dmrn^m < > to t:h7^^-^« 

[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

«5HI&*«St*e>*t-C^S (##^»1> ^1115^^2) o Lri>U LINElSr 
«b , JEBffl tfcffl R*3&** Sfcv^ WIS*** & o 

[0 0 10] 

V h n f 9 LTRliv^*frf'J 4* "C & intra 

cisternal A particle (IAP) i:lftfW»Vfnh7^ 

^-^-g^ 2 ) o 

[^MtfT^iSfc 1] Ostertag, E. M. , et al. , Nat Genet 
. 32, 655-66 0, 2002 
[WfcffXM. 2] Heidmann 0.,et al.,Cell 64,159 

-170, 1991 

[§trM i ] xm&vtme lsonot 
mw3M2] *mmwmm2 003-0121063-^ 

[0011] _ ^ 

# y y <d i&aMtt *■ Kisis-f" & - * * * bbss-* & ^ h * ^® b * 0 

[0012] 
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[0 0 13] 

*§£W t± > *° V V * M ^ Xtt-^mtt * 363* J: < JWlft K # A1" & K H 1" & 

o J: !) fftfflfc: W\ ^IAPxW>>^J:a f ilt^^n : E-!i'-12^*l.aiU * 

[0 0 14] 

(1) L T RIV b n h 7 3 - KtSttE^J^^tf, J&*3*tfc«Bfe**lfc 

(2) ±ffiLTRffi^ b u Y <7 Intracisternal A pa 
rticle (IAP) b y >Z # V> «r*tr , £S 1 CEiW^tti*.. 

(3) ±IBVhn h^^'fV^lt ^filAPxW > h S@ 1 £iB<fctf>$E 

ZtiZ&tk <ti>l ooflHt 1 CIE«©fiilid 

(6) _t|BV h n b r/^*'^/^ IAPxl/^7 *K LTR, gag. pol 

(7) ±|BV b n h 7 7^* s />it 1 KSB«0$EBMS3SWo 

(8) ±|21/hn>7>^^V*>ii> Hf?LI&%0 i> <DX$>2> , M 1 KlBlftOgS&flMS«to 

(10) ±ievbD>77^^y*>it ^<7*<D'f>o-c&&s ^B 1 fcffi«tf>«BMf*3£l& 

°(1 1) ±lBl/hn . IAPiP^ > ht?*^. *-<a^Se#lfci5V> 

T„ 5' moLTRlETKabS t RNA^^-SP^^^^T, tccgggacgagaa 
a aOEyiJ^fttKLTV^ifc, *ilfR«t©t t gc t t c t t gc t c t cH4 

(12) JtlfiV Fnh7 >^*"V*>^ 
(a) SB?0#-t 1 KfB1ft<B&afeBB?!) i iz\t*<D7 9 > bBBfl**"*-**'; V* 

K * 

(f) (a) ~ (e) wfii*lo©#y^? Vtiz\t*<D#H&tifflKA b U 

tiliE# 2004-3119823 
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(14) §p,k:. "^n^-^-E^J^tr. «B I^bB*^ ^n-^+v* 

e, o. ir i ua±o«Ht**t*, aa 1 4,£1E « 0 *;*** 0 £ ., hM * 

(16) Jiia^o^-^-IB^Jii^ CMV, CAiSJ:Wa«#*W*WW* 

(1 7) ±E7M-*-«WJ»±, ±ELTRflVhnf5^#V>IC*»ti5 LT 
RO-»i:ll*Hiii, aBl4KK*<0«flft«*«o 

(1 8) ±«7n*-*-II0J^ ±ELTRflUfnf?^#VVKjmi5 
LTR^U3««0«*^tt-»«S«ik.fe*t*, AB 1 7WE«****** 

°(1 9) ±fE7n*-*-lfi?nm. ±BH n f 9 
(2 0) _hfE^n*-*-ia?im. *©«*ll*fi«tt#i*^^ n ^^*^2£ 

h^v-a) ic E «tt*,aii4CB«2«wj«»- 

(2 2) ±Biwtit^* = -K«W«^ ±BV>nb?^#^rti:iliSW 

t)M1R2tiZ>^ *B 2 3 , 
(2 5) ±B***5*tt* neo. G F P , h y g . P ur o > zeo . bs r. la 
it, CFP, YFP, RFP> BFPiSilFhr GFP^^^Sii *9 > » 

(2 6) ±B**»S*tt. fs?. aM^**^^^^ 
(2 7) j5***S*tt. 4>Y*>Wm**tr. 41 12 1 »**• 

(2 9) ^7^Ft^±^^^7^^-E 
(3 0) -UBRSH!*****- y/AOWfc^^^^^ SB 1 U(B«0«»* 
*(°3 1) ±«S*«**Wtt> ±Bl/ b n > 9 y^#/>M8ttt» *#t**5** 

2 1 Kfam<^m«»° ^^^^^ 

(3 4) _tgB«£tf\ «B 3 3 K£tt«>8flMtft<fe. 

(3 7) l£fi±tt. v «B 3 3 «*0**ft*ft. 

mSE#2 004-3119823 
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(3 8) ffll 1-3 7©V*i**L*»iat8B*0«K»****^ ^^^-o 
(3 9) is 1~3 7OV>-f*L*l£fcE*<0#»«3S». fcitf^yrfc-^tr. « 

(4 0) l~3 7«5v^-fit3&»lS»ciB*^)«Siflll6W*:^^ ™o 
(4 1) «gl~3 7 OV»f 1 acBto«tt»**^^ &«4fctt*«>— «o 
(4 2) «rtO^VA^®C^i-^.^i6<7>^^*o-C. ^^^^^ _ , 

A) LTRSV bn - Kf4«5iJ*^tf, «lft«l6W*ltW-r 

&xg ; 

b) jifBJWjftK, ±ie«#»£SA-f &xe ; 

c) ±B*ffllfe*iff£^wra , &*"*"*M ; 

(4 3) ±BW«***^ ;Vy7x7^77^ (>f>tThnJ) nfc^k O 
1 r 1 umXOMIt^^-f^^ 13 ^-^"^^ Xiflp^^P^^^¥^ 

(4 4) ±ie^n^-^-S5^J(i, -to«^HI*MMa3&*±iav>nh9V^#^©IE¥ 

(4 5) ±b*«**»m^ yyy^^/ymz^mm^mw^^n^m. 

°(4 6) ±Bfl*»£*W^ X|Bl/>nb7>^*^/>^^l6li«»^ 
rttf tLv^trSBg^tLS'f '/hny|l^4^ ±BflffjfeO)WWtt, te^j&ie^** 

(4 7) XIB^itfS^^ *«i^a?-, 

(4 8) XfBLTR 1/hn >7>*#VVii> I A P s. V* > Y t^tr, S@4 2 fcfB: 

(4 9) XlfiLTRVVn S^ftlAPxW > h =Sr^tf > 91 S 4 2 

^[j^c ^) ft\ 

"(5 0) ±BS**tiU ;/|S&^PCRfcJ:oT|^$*L;fcE^ 
(5 1) XIBSAfi. F9V^7x^i/aV, f S W ± WSiA^ * ^ t J: 01 
(5 2) XfSSAiix * f i ^ttf Sis J: IF*" 'J 7 5 v^I* 4 J: *) IK ? 

(53) ±iam&> %m£M}*-£*s> a§42 £E«<&:frtfco 

(5 4) ±IB«i±. m?lW)mZ&ts> SS4 2 KHB*©^r*6o 

(5 5) JlB*W6*±. »fo«**fcttM«*#tp, *14 2 WB*©#». 

(5 6) ±BH*° h?v^#'/ytt, JWK&fclBl&fcS*-*-*, ?J4 2 

°(5 7) XIBVhn h 7>^^/>li> PiJLtttotwft^-r*, 91 4 2 PBtOjfto _ 
(5 8) ±BWnh?>*#WW\ tfott£*fctt«««fcfc*-*-^ «g 4 2 KB 

^jjj* 

(59) ±ie«t. ifei/hnh7>^*v^»m *@4 

(6 0) ±Mfflkt. XlBVbn b7V^*V>0»i±a> 2 

tiiSE#2 004-3119823 
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(6 1) 1/ f n f 7>^* N />«ffitt^tSEt*fcfe^St*ot, 
A) I V h n h 7 ^/ X * n - Ft ^ W^i^ ^iO f ;l'y7x7-€7 

y-fe-f (^fcThn^) -Cfrtzt^K, 0. l.r 1 um±^fei4 : S:*-r^ , /a^-^-|B 

(6 2) ±lBfctHtt. 7^y-^3>I^PCRISmt^s S16 1 K*««*S 

°(6 3) xis^mf^ yyAf-^^^-yaWCRiaot^^ 

(6 4) l>7^yx-7 ?&t|&fcfj£tH*& o"t\ 

•2>x© ; 

b) ±ia^#»^> ^m^^^^MB&^^^^x® ; 

(6 5) JffllfertO^ A £Sfc2B1- * h-Tr&oT, 

A) LTRlVfn h?^#7>*3- Ki-*jRHMBfllfr'6'tN ; 

B) «l6K:«Bfc#****Xi-*fc*o#« ; is 

C) *)YJ titzfflffi,* MIR-? Z^&L^ 

if, 3R@ 6 5 KtZM&Jcy ho 

6 6KB<W>*?h<, . ^ , 

(6 8) ±Eb?>*7x*V a *f * VttM« Tr/*ltti*6 

OaHRStL&^fc < *> l«£>M£#tt\ *B 6 6 KB*©*? ho 
(6 9) ±SB*3^#W^ PCR7 , 7^v- > tl^»jn^at^fc»JS*S^W*u 

& < t 1 oo^jg^tr. i§65 KB«©^f ho 
(7 0) 1/bn f7>^* , 7>Mitt^t^^^^^ ft^ot, 
A) L T RIV h a b 9 >^ 't'W ^ 2 - Ft §TO5IJ> ii^y7x7-«7? 
•few (sOVYuft) 0. lrlufliOfiHtttti^nt-^-SWI 

(7 l") ±IB^ffi¥^fi> PCR^-f-^-, ijSAI&KB-ttai^lcWJB-f 

& < t 1 oco#k&^-tf. 0 fcB«W>*? ho 

(72) h 9 V^^x- ? *&W*fMtt1~ h tiot, 

ho 

t±iSE# 2004-3119823 
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(7 3) ±m*ky>)*Wtk1-2>^m^ b 

°(7 4) -»M b ^ ifu*7 4 A/XjL.ys^>yr—&£XFh U ^7^tV^*~^-t**, 
±15-9- -f b * tfn * >f >^-i3 £ tfJilB b V /? 7 * 9 -<D&& < 

(7 5) ±8Bfcv>BE?!Jtt, gilWi J3T«EOlByy* , 9l?>*t.Tv»*tkKfiHi-*. 
IB 7 4 \Z%?M<D-7u*-9- 0 

(7 6) ^Tf^K^jmiJ^^fCV^, Si 7 4 Ufam^yn^-? 

(77) |E^P8$fe8Sfi[ J: ^Tl^Jfei^n^-^-ffi^- WanNfeffCv**, 31 
B 7 4 £lB*W>7*n-*-*- 0 

(7 8) JilB-^-f b^jyn^^^^^V^^"^- tt> 3 6 Sfctt^SfegEtefc** 

£tL&@B?!j Si 7 4 fcSB*W>:/n-t-*-o 

(7 9) ±JBb V j97?^>:/n^-*-ii, K^I#-§- 8 4 fctt^-OEfcSEteCyFSfrSE 
fllt^t^ Si 7 4 KfBttW/n^-^-o 
(8 0) SB^iJ#^6 fc^S*L£R?!lfc#tN 91 7 4 tC^O^n^E- * -<, 
(8 1) SB^iJ#-^7 HjTc£*t&@a?!)£#&\ SB 7 4 lcfS«cD7°n^-* - Q 
(8 2) LTRil^fDf7>X* s />^ ftffio 
(8 3) >U'>7x9-*7yfeW U>HhnI) 0. 1 r 1 u»±^i 

(8 4) ^>7i5- 87? -feW ('fftfbnSO 0. 1 r 1 u ftiOffi 

[0 0 15] 

[0 0 16] 

#1*9! Mt, ^l^H'^ LTRSV M3 b ?>*#v^;W^*A£»M&3I'*"*#K 

QfcSS, iAittomX, h5^yx-7 ^v^^<o»Jfi:£.lt^C: 
^■fflkji*#t#^oj[2;<#^* fc#x.fc*L*o *»Wtt4^ WJ^^ LTR 

[0 0 1 7] 

^cd^H (flx.tf, raj , Ta nj , rt h ej if. £ i tm<7)alSK 

[0 0 1 8] 
[0 0 19] 

ffifE# 2004-3119823 
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> (Acc. No. L48685) (IE»-S§- 1 ) , E?U## 10-19 CTp-TBBJII fc* 
i fl h & <D if h ft & ft h PS^ $ ft & V* o 
[0 0 2 0] 

[0 0 2 1 ] 

ofc/lRNA^^ii, RNA#3£iBW5Rtf>«§-?ffi*iiKjDNA (cDNA) 
^JtityyA^^wtf t:#iA$Wfii<0DNA*»Ltv> ; 5 o ^CD± d 

gl£ V h a**y-> a>- (retroposition) t i^it & o < 5Htf 
[0 0 2 2] 

S^-ii l/ho^^^t «SI^v>, d (7) -fit g p> ofiB^ijOM*^^Sv^ 0 & 

L (Long Terminal Repeat) Sr#otv»5fe*, LTRS©H-n 

-> a y 3 *7J*x-<7)a \£T^lr (copia element) . v^XO i n t r a c 
isternal A particule(IAP) -^W > Y £ Iftfmf h tlZo L 

3 <7 3 V ^^.<D n tT T HT- (copia element) ^W^intrac 
isternal A particule (IAP) xWV h &4fK#ffl5"fb$*t4 0 
roiHTOtWS^*, Whn b?^*^ (retrotranspo 
son) £ feliRNAlh 7>^^/>tVH\ -e^iWit^ V f 3 f 7 >^*°^y 
By (retrotransposition) ti^ 

- o g o - yti-o g w - 7 t mffi K S <b rt^lB^B^R S-3-KUv^^li 
|W|D-eab^)^> !KflW s l^DNAi:iSO-cii*<, I6f tr^A^Si^ft 

**«FfTLT?T fctLSjS-cHftSo -tL?>«0^>'V-7 p {±M^^^Sffi^^ L I NE (Lo 
ng INtersperesed Element, ^Wl&lUMWM) tmffr%> 

o co^-ytit hyyA*r*2 0%, 9 o^atr-ga^ 3¥£-f&o t kz> 

Lllf (LI element) fc^^tf fc*L& fcfcffi5fe$*i.s3:v»o 
[0 0 2 3] 

^«fl*fc*3V*-C«>, ftOVhn#'/vfcJI4So Ifif t o 1/ f b 
#J&mRN A t |WJ#^RNA polymerase I 

ffi§*it^4«5i:WLi©^-"/ (L INEfc»±*»c«v>fja£ttKaBK?!IS I NE t 
m$ti&) \t t RNA& ^ RNA polymerase III CioTfif 
1-&o iO^-^iit l-frV APfJ-C'l 3%. 1 5 O^tf-fUg. t £*L"CV> 

s 0H*.MT. RNA*°V ^ 9— KHJ: * wc*Jt*a- KtSDNAE?!l*?>S?$^ 

•fe'tct iJte^SfL* S I NE fc^^tL-CV^^tScfflO^v^miB^l* if*** 

tttfEijf 2004-3119823 
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A jBK k 1" & # < & ° 

ftorf*W**Kiav»T rRNAl>r^^/>J , tint rwnh?y*#£ 

o 

*, -f-«)*£fii:LTR (long terminal repeat 

>h early transposon (E T n ) > virus— like 30S 
RNA (VL3 0) ^V*>\>*¥imWhftZ&*ftbK.®feZtL*^o 

immmV^r tltrj kit, ho^^, ^It^S^^f? 

verted repeat region =I*IrIR«) « 4 ~ 2 0 s„l*7TW* e <» *> 

LI (LINE 1) 38rif*«<fc»f fetLS^-ttt^^RJfeS^ft^o 
fintrlcisternal A p a ; :t i c u 1 e ]**« f I A Pj ttj* 

iw(:UfIAPJlVhnh9^^A TIAP DNAxwnj 
riAP RNAxW»«J, riAPi^JJ, riAPxWVH. HAP* 

[0 0 3 1] 

IAP 2 Wto 

[0 0 3 2] 

ffiSE# 2004-3119823 
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(A) I AP^W y h<DW&o WtmltZ 1 o n g germinal repeat ( 
LTR) *OHfc^ g a g&fsri-t P o 1 *&ofc reading 

f ramettiLtv^o V b n h ^ , fiffiftfte n vafe?ttiv» 0 

LTR{i®1t?>V ho^^f ;V>^ t IsJ^iC, U3, R. U 5 SgflW* ft * o 5' LTROU 
3W^n^-^-t!5: 19. 3' LTRORtt^Wpo 1 y AftiDv^t^ 
tUMtJo ioT, 5' LTR«R«*0 5' #JJi»e> 3' LTRO 

R«<03' 5fcJ§*T<&, H^Lfc**t?<S**o 5' LTR«U3i:3' LTROU 

[0 0 3 3] 

(B) IAP^Mo (A) -C5£-<^it^¥^tL^O*>, ^O-SfiG a g-P 
o H4©fc*fi3mRNAkU (l) . » <5 OSE^S»« I A P 4* ^ A R N A t LX ( 
2) ftffit^. Gag-Polt IAP^MRNA»^?ot, 6WIAP 
*»jS^StLS (3)o STOJ&tee ndoplasmic reticulum (ER) 

g&Sttfc I APO#M:tiERI*l'N&ffi£tT-&o £ ^> I A P <DMMfc& 

&%l<D®tmK£ »)ffitt^fc$fL, IAP RNA*5)IAP DNAClKf^tfC (4) 
, MMO^ ADNA^}fA$tl^ (5) o 

[0 0 3 4] j 

^iti^v^Vhnf^yx^yXlKU r^ftJ tt^ ^<^LTR ( 
R«jft*-£tr) > gag. p o 1 ^iWt RNA«f-e«ttK*|-iei-*K5(l«:*UTV>*C 
££v^ 0 IAPiVr/KCo^tli, Rfii k v»fcii4 ^ n - ^ 

&<D Otf*8£3feM ietz, J. A. , et a 1 . , J. Virol. 6 1, 3020 
-3029, 198 7 KX-oXW&ZtiX^tztf, Tc&Skft $> Ci^fi^xA K^^X 
fltS £t&X£ 4*§*Kov»tliaf>*l'CV^*ofco 
[0 0 3 5] 

[0 0 3 6] 

LTfi. SB^iJ#-tl ^-tK^JOd-fe^ LTR (5' «<0L T R«ttti, IE?'J#-*§- 1 © 1 
~4 4 3ft ; lfi-2 2 5ffittU3«*t*5, 2 2 6ft~3 8 4 ft R 

3 8 5f5:~4 4 3tliU5«*t*4o 3' fl©LTRW±, SJIJf ^ 1 © 6 8 
7 6fi~7 3 18fe-eab>), iit, 6 8 7 6fi~7 0 8 9fittU3f^1?*^ 709 
Oft- 7 2 5 9fti±Rfgi£T-&*K 7 2 6 0t~7318tliU5W*S) , gag 

(@E3W§- 1 CO 6 7 Oft- 2 4 2 7 ft (g a g# l) f fcli 2 4 3 0ft~ 3 2 0 3ft (g 
a g# 2) ) , p o 1 (@B^iJ#-^103 4 4 0ft~ 5 8 5 4ft) i$£Tft RNAttW 

(E5!lt^l©4 4 4ft- 4 6 3ft) if* h&2>mx < ^Uo«)K^ 

[0 0 3 7] 

#9MIB*fc*5Vt: NETOttJ tttDNA^RNA (tfCmRNA) ^iE^-rSffittS' 
[0 0 3 8] 

[0 0 3 9] ^ v 

*) Kmittt»«tfctl^ r 1 u (=ffi*MMa) Tifefci-ifc*^**. * 

lu (Jfift) Ofg&fc^-*-* b&8L*&Z.ttf-C&&o 

mSE#2 004-3119823 
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[0 0 4 0] 

*88*m#fc*5v*T [t^h>>?ni)^Mj ££{4 TCMVJ £14, ^SlnTilMv^ 
[0 0 4 1 1 

#9MB#fc*5V*T TCAGJ tli, Vr<< tfuyj ^xWN/'f- ( 

Sft L< 14, F^>!fn^>f;wip[|^iV;N>t-) th'J (chickin) /? 

^E-^ — {4, ttx.lf, Kosuga M. et a 1. , Ce 1 1 Transplan 
t. 2000 Sep-Oct 19 (5) 1675-680 KfBfcS tlTV>& 0 

[0 0 4 2] 

*M#^43V^T TCAJ T'nt-^-tlJ, C AG^n^-^-^M > hn^IB^iJ 

a» c Ayn^-*-^kftjisfc£*i#&iB?ij u > h uymm&±-e$>&) a, mz.i$, 

i4, #UxJ4\ IS»-^6 (CA1) . @S^iJ#-^7 (C A 2 ) & Z&&tf h li&tfZtLb K 
[0 0 4 3] 

[0 0 4 4] 

*-J tt4 % &&vfffeizm\<>t>tl, bV (chicken) <D p 7 ? > itfS^- ^ v> T 
_I,m£*L&7 p n^-*-£v>\/^ ft^J^LT{4 > #!ixJ4\ IB^!l#-^ 8 & <D&m? h ft 

[0 0 4 5] 
[0 0 4 6] 

*M«B#^^v*T ry^*-^J (reverse) £14, WkWMWl±V>W>W.(0&% * 

- * k is* $ tt tz mmwM f4 £ *l & ^ o 

[0 0 4 7] 

^mm^K^X KJ {forward) t(4. ^MI££!][WJ±0@fiM<7)>£i:;fr 

ffiiE# 2004-3119823 
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[0 0 4 8] 

tLfcitfi^ai*^*^^ WS^W^S. ft^fl^SU £tt 



' 5 o 



[0 0 4 9] 

9*^ > hn>E?!)tt N a^ie^Jl-^V^T, y;AC$tt4#, mRNAifclicD 

n a l & v> mn * rasfei- Sutiao xmmMw&& ^fc-f&zt § £ ° ft 

[0 0 5 0] 

ffliltf, GTRAGT (R{±^U» tfmfhfL&ifiZtLb KUfeZ *ifcv*o 

no x-fyj xT?*-7*-mmn. -fecD&mw&wtobfix&i), z <d x 7 t 

LTtt, flittf. (Y) n NCAG (n>l 1, N li#:t<7>&*) *«*fc»f <b tL&#*tLh 
[0 0 5 2] 

[0 0 5 3] ^ 
[0 0 5 4] 

2£58jffl#fcfc^"C rt&fiJ (transposition) A & if <9^?mifi 

[0 0 5 5] v , 

10 0 5 6] „ 

H3 A£J:tfB*JBv»t\ ±fE»7 7-fe^™tSo (A) ^*-<0#lgo « 
* I A P <Dn^m * & * * K> IAPOyn*-^-t*4 5' LTRO 

US^CMV^n^-^-ti^x.^ (1) o -^^¥<^ii^^^S £ £ 

TN&J&T n e o iHSi^H^t" & n e o atfS^-O c o d i n gfUfcrtK neol 

{S^f-fcfijgtlol^ > h n :x£IEifL£: n e o #-fe y h I A P 1*]^!? Ai~ 3 (2) c 
jfA^-f ^ hn voifaSttl APfcW*W«**. n e ofifzH^i IAP^LTIM 
"CJbO, ITiin e o*-b7 hO^^HS^K^toUco SD, Xzf94 
XKt-; SA, *:/?>f *T*-b-/*-o (B) I A P <0fiH3i<&fc5£#8co IAP^* 
^-*tt^h5>^7x^ Y1r2>t, g?t^^7>fi/>^:J:ot n e oitfcTO 
bZ^XZtitzJ y Y uyjfity*) tB£fr-T\ n e oatfsr^-O c o d i n g ^t# f £ *t 

IJ&teG 4 1 8»tefc*&o 

mfE# 2004-3119823 
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[0 0 5 71 
[0 0 5 81 

3 ^g^frp CR (ligation mediated P C R) fc*±^ w 

J ~?--CP C R=Hf ? i t J: o T ^tr^ £ % & ° 
[0 0 5 91 . . . . 

[0 0 6 01 

[0 0 6 1] . „ 

o&^M? >/^f^wc3- Kuv^§s^st^ itLe>sr^»Lfc*ee 

[0 0 6 2] 

tMC L# & #r >- V * ;v £ <b o«^& «9 ^ * & i $ L T iiflfl x. WT * ti 

[ 0 0 6 3 ] 

founder (& lttfttf! ItT'fc < , :©f o u nd e r fc&Kfil&Sft* 
&tt*tt**OK8 (»«) > *L*. IP. ^ >9^^x-^4» 

[0 0 6 41 ^ ~ 

[0 0 6 5] 

ffiaE# 2004-3119823 
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1 acZ) . ;v>7x7-lf (LUC) , £ i >X V vflMHSlH* (IGF) 
plf ib *t& 75 s -?- tL <b it* 



(F>tz£> 
9 



[0 0 6 8] 

SSKSTj - jf"g*SK it £2 

& £ 



SKm"**^ own* 




Mv^ii^L^o &&v*t±, ESI 



hZ%i*!** ***** 2iii o 5«r S 



ffliE# 2004-3119823 
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dfcMIfitt, ffittJWUI^ a»^«^i^-?-^^><50rI^^^-e^)^#^o 

[0 0 7 0] 

T*Uv» 0 *gj§»l#£*3V*-c ri»#J tfctt rtrWJ tfi^ nmnTfgt'fflv^tL. £©1® 

. *mwi>mMLt-j-2>m&it. jm«. urn. mu 'Mbsu rau Mr. 
fete, vm> ibl mmmn, mm* z&&fh kale.* ti*^o w&><r> 

[0 0 7 1 ] 

*WjW#jc^v>x raij (tissue) tit, 4Maj&&.®Ki$\t*x^ rnK^Km— 

[0 0 7 2] 

TpluripotencyJ) *ttSiJS*V^ 0 ft*^ fcW* £ »* 

o 

[0 0 7 3] 

*w«i#t*v>-c rftwaj tit, * ^o4ittMons&-e2b , -eo 

[0 0 7 4] 

©wst (Tttx-tf. m<r>m&. 9v**%, mwi%¥) zmnrnK^tz^mmz^io 

T35&fc«*HfcK:||*LTV*a (flanking) SS^!] (BP*,> SSR©5' «i3J: 
[0 0 7 5] 

miE# 2004-3119823 
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[0 0 7 61 

[0 0 7 7] 
[0 0 7 8] 

[0 0 7 9] 

* v*fl|*s J: 7 v»ofc# 1 *iDN A U 5 fc* 

0 H>^ADNAm2*«DNA, £ i c D N A «r*tr 1 *«D N A (-tv* 
tt) , J&ibt^tC^O-fe^^lItffiffi^^iB^J^^i"^ 1*«DNA (7>f-te>**) , 

^oa^iB^JF^-eDNAse^ij^ ftfEtt^tt^ft <t^50 % h a »£\ * t 

<li^<H7 0%ra-e*4*^, i>)ff4t<tt^< t*80%, 9 0%, 9 5 
% 9 6% 9 7%, 9 8%tfc«9 9%B-1?***^ *n?)©Jlfe^tt«Pllttt* 

miE# 2004-3119823 
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[0 0 8 1 ] 
[0 0 8 2] 

*wiB#t*v»T«^$*t* flits , r^u^-/f-Fj , r*y^-/^ 

75;lt*oTUv>„ £«>/BiSJ±ifc. »^'J^7f W«^t7*>7 

(Win*, f) £ i^^aP^^^r<&*no>fifeo«* s ^$tt^o 

[0 0 8 3] , , r 

2g#*° y ;* * V * ^ FJ fc-g-tr o rSNMfc* 'J^^W FJ Z tz \t m&fc*° 

v*^fj tit, z?u*<?-v<DmMfc*'&tf*>^ ztzi*z?u*?-vm<Dm j k$ s M'%£ 

* K, *y * v*f- WJ >^^^r;v^^ s *^*°^^*^- HBH^fc3E3ft3 

-P5* w*n75f- h^«#i$tL^iis#^y =f**i"*?-h\ *y=o<*t' 

y rf^ ^ w-f- h\ ^-y ? K^o^7y;H ? C- 5 yn^^>>5->^"ettlft 
SitfciNMM-y * - F> *y * K«t» ©9? v^i^c- 5 f7V-^ 

v;i/-ea^^n^®is#5j-y =f^^ w^f- f. *y ^ v**- KWbv^c 

b->>^7x;^ty>fi>' (phenoxazine -mo d i f i e d 

cytosine) tt V *X * l/*?- F, 

' -o-yu tf;vy #-x-C«tfe$fL^:filalSt#*y * J:WJ ^ * V* 

K^coy jJ?-*7&*2 ' h^yxh^y'J jJ?-^-CSSI$^ISt*flt*y * * V* 

tF/ S * •> W y -> v^»^f» $ *LfcE?!l «r^J*"t ^ tt# ^> ( 

Batzer<b. Nucleic Acid Res. 19:5081 (1991) ;0 
htsukaf), J. Biol. Chem. 260:2605-2608 (1985) ; 
Rossol ini^Mol. Cell. Probes 8:91-98 (1994) 

[0 0 8 4] 

ffiSE# 2004-3119823 
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yi>4'v^V\ DNA. RNAftif£-^> ^©tOt?t^OtO-CUv». 

K pt^;v*;***-K ^-9>V/>f-^*^*^- K 2 -0-* f-^V * I'* 
^7f-K-3RBt (PNA) ^^■ttL***, £*Lf>fclR5£3*L$:v>o DNAli, cD 
NA, y^ADNA, #ri£DNASr-g-tfo 
[0 0 8 5J 

£ v^H#, X3c, ttilk J: XI/ 1 tzimXtf* 2 fttz^mW ; 3 - K 3 *t* # 

[0 0 8 6] M 

[0 0 8 7] 

«*#"C^fc< H70%, $f^L<i±8 0%> £ # l£ L < i± 9 5 %> SkKiWS 
[0 0 8 8] 

£*i&7* yfll4*:tt*ai*v»v> % #^»3Jf^Tt*o-Cli, ffit£aM£*OE«l<z>fl:lIfc 
L««ffitte W«©»4 * t * 7 5 / »* . h7>^* 0 V>iS^-e 

[0 0 8 9] 

•th^, race* ****** %w*v^ 0 t^t, *&»fe^F-^jE&t-*«fe 

fflx.*^ -?-?):K£OTR&t Ltlis #U^^f-K©#^ 3. 4. 5, 6> 7. 8> 9. 

ttiiE# 2004-3119823 
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1 0, 1 5, 2 0. 2 5, 3 0, 4 0, 5 0 £ J: IF* *ULt T 5 y 5, *U U 

©JHl|:»K58ftLTV>3a:^aEfkT?fcStt*ft$ (flOx.^ lift*?) TRtU 
Mtr&J9#£o ^V^l^f-F 5, 6, 7, 8, 9, 10, 15, 2 

0, 2 5, 3 0, 4 0, 5 0, 7 5, 1 0 0 £ J: tf-efULt © * * V**- K^Wbtt, 
ii^WI^Jf lt^*v^SM$W*$ (00 A If. 1 1 4 if) TRi 

*6*t«fcfcO-ei±&<. 1*1 CM -7<)7lAP4^ii) *^T*-*R*K ± 

iif;l±«tLt©±I©W> *©«»t^>±T«fcfll (££{i#!)xJ£JhT 1 0 96) <0 

>7>7r/>*Jft Utlt^ -r=fe^*>, U ( i n t e g 

r a s e=^^^©#AffiWt) fete, <E¥f£tt# * tf&K^i&te) &*rf*R!K 

[0 0 9 1 ] ^ . 

10 0 9 2] 

*wnm~&^r ^ft^»&^ra#srv>v^ », »> m«> s^r* 

f-K, *y^^f-K, f, # u * * w * >\ *y =f**i'*f- >\ 

F (0Ox.tf> cDNA, ADNA^i^^DNA, mRNACio & 

•£tr) , #U"9-y*9>f F, t'Jrfty*?^ F, J3W«, ®^ («^^ ^JUrf, U 

V7uT*y'V * &2>o UtL<lt, £#5H=-fi, fflk (DNAI fct±RN 

•yyADNAl^lic DNA, &*W±P C R& i?K i oTMS^DN A) -C**o 

[0 0 9 3] 
[0 0 9 4] 

tbiE#2 004-3119823 
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gttli, iR5-»t^v>riftlOftf i: i o tftgt i £ t #t 1 5 , J: ostein 

• fV -fe'-va >ft**v*tt^>^a y h^W/y/'f-lf-^ayttft 

--$,^^Si^7-^fi^DNA^@^ftLfc7-f ;V*-£JBv>T. 0. 7-1. 0M 
©NaCl#*ET\ 6 5t^^7 , ';^^^-y3>^Tof;f, 0. l~2ft»S«)S 
SC (saline-sodium citrate)!! (l«OSSCit©l 
Jfttt, 15 0mM Mtf'JfA, 15mM ?x>*t b'J ->AT?**) £JSv>. 6 

S' a >tt> Molecular Cloning 2nd ed.,C 
urrent Protocols in Molecular Biology, Su 
pplement 1-38, DNA Cloning i:Core Techniq 
u e s , A Practical Approach, Second Edition, 
Oxford University Press (199 5) fcii** tit 

S L < it 9 5 % &>±<D®m&*%'r * # U S * V * K £ £ * * o 

[0 0 9 6] 
[0 0 9 7] 

J:$#£L< 1 0O&#-**J**V**- Kfi*>> *e>K#* L < ti 1 1 OJiati ^ 

Hfc, X *)ft± L<ii, 4>£< 8 0%ffiRI&. S^CffiKtt, 9 0%*BIWIS\ 9 
[0 0 9 8] 

ffi|E# 2004-3119823 
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BtHt^^^lWtftUli. BLAST (Altschul et a 
1 J Mo I. Biol. 2 1 5 : 4 0 3 -4 1 0 ( 1 9 9 0) ) , F A S T A (P 
ea'rson & L i p m a n , P r o c . N a t 1 . A c a d . S c i . , U S A 
8 5-2 4 4 4-2 4 4 8 (1 9 8 8) ) , Smi th and WatermanSC 
Smith and Waterman, J. Mo 1. Bio 1. 1 4 7 : 1 9 5- 1 9 
7 (198l)),*^Needleman and Wunschjt (Needle 
man and Wu a s c h, J. Mo 1. B i o 1. 4 8 : 4 4 3-4 5 3 1 9 7 

UTVJ*fz\±1f7*m^*)ttntz-*4?*TVj (7^n 7 W7^>f) > PC 
R&£Tf in sit u^-f^U ^^^-^aV^^WbtLS^tL^m^^tL 

iap) mm%t*i>ttz, &mzft>&2>o 

frCHi-A f»«i:^'J>yxVF4*ftJflfltt, 0. 0015M 

0 0 0 1 5M Wttb'^A, 65-681C, **J±0. 01 5M h 
Wa 0 0 0 1 5M ^xVRtV'^A, £J:tf5 0% W7 5K, 4 2« 

iOiHUK^ I s 'J f**ft^^tl±, S amb r o o k et 

a 1. , Mo 1 e cu 1 a r CloninglA Laboratory Ma n u a 
K»2JR, Cold Spring Harbor Laboratory (Cold 

Spring Harbor, N, Y. 1 9 8 9) '^^Ander son et 
al., Nucleic Acid H y b r i d i z a t i o n : a P r a c t i c 
al approach, IV. IRL Press L i m i ted ( O x f o r d , 
England), Limited, Oxford, Engla 

ft*©«MoilkL.Tii, 0. i%*vifn.Y#7;v7*^ 0. tf-**ny K> 

0 l%t"n'J>tt>^A, 0. ^KfV/HlKth'JfA (NaDodS0 4 
i^i±SDS) Ficol K Denhard t »8U S^&SS^/c^ffiiF-D N 

a#, pH6. 8-7. 4T?«»**Lft*«;^«wft^*>aB**fl : " v '' r 

/\>f yj^-f *-^h VOaflE»±, ^^i^^^pH»^■e*4o Anderson et 
\i.,Nucleic Acid Hybridization^ Practi 
cal Approach,|4t IRL Press L i m i t e d (O x f o r 
d, England) fc#J&<Z>£io 

til*©*******. ^LT^^IS^JM^cODNA^^yU^ P^jfti"*© 

HiliE#2 004-3119823 



2 0 0 3-3 9 3 1 7 5 \ 22/ 

Tm (T» =8 1. 5 + 16. 6 (log [Na + ] ) +0. 4 1 (%G + C) -6 0 0 

IvZmlx, wmm&** is*-***) K »Ltftiwoiw*. 

3*Wh;*A. 0. 00 15M ^i'/ith'Jf^ 5 0-6 5^ **-«0. 0 1 
K 3 7~5 0W**.«t^ 0. 015M tF'^A-f*^ 50tff)l ^ 

j. fiittf, o. oi5M tpj^t> V^»*r 

M^iS^-.S! 6X W it>^A*(3SC) WWtH{^ 

1M-C** (Suggs^> Deve 1 o p m e n t a 1 B i o 1 o gy 
uTing Purified G e n e 6 8 31, B r ownfc^Fo x (i 

) (19 8 1) «r#RROi t) o 

wu%^>iiT^r, (b s a) ;5 0 0,M nl m 

4- VaV«U. 2 X S S C (6 0 0 mM N a C 1 -60.M £ 

ftt£it >ft#T, 8 6Kff* t < 5 1 % JvMT^ 

MBSA)T 5 0 0mM -r^th'J^ (NaP0 4 ) ' 1 Lit tlr^im 

iS 5 0 SST X S S C ( 3 0 0 mM N a C 1 ; 3 0 mM > f > ■£ HJ ^) ; 1 

<B*Wi:50t:oiW^l^i'lWlT^r/ (B S A) ! 2 OmM U^ll 
+ Ju*A(NaP04) ;l5%*W75K;imM E D T A ; 7 % S D S **tr 

|USE#2 004-3119823 
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[0 10 5] 
[0 10 6] 

0> 4>&< & 1 5©IIt^^^ Vtf KS«, 4>fc< t> 2 0 <D&m-f & * ? ^ * 
KftO, 4*fc< fct 2 5©IIt^^ * l^*f" KftO, 3 OOlSfS^^l/ 

*BH&. §f>i:fiL<li, 4>&< 9 0%*BHft> < 9 5 %fflrafc«BME?!l 
[0 10 7] 

3^t^fcO-ffl50K^ (0lx.l4\ DNASfcttRNAfcif) tf*fl§\/> 

[0 10 8] 

&Otf*Wb*L3o ^04-53&^miB^iJ(4. U* U<i4, 9*>it«1-&* 
^V*f-KS«5, 4«?$J3: L< 1 OOlitS^^Vtf L<141 1 

ffl$*L4«SEIB9!lK:tt, Ji^IS^JKttLT. ^4<tt7 0%*S[W]&> 4 t < f4 

, ^<>U0%*PII^ ZbKfttL<it, 9 0%ffi|WJ&> 9 5%*BHfc«BfelHW 

iitL<2> 0 ^'fv-tL-ca^JftB^lttx Oil's) ***HStt4iB^iwtt«»wio 

■casta Ufa**, ^[n$tL^i2^i^)suT®j[7 p 9'f 

-to* v-of£fH4=£f[5^K£^cjg&c*;&*K ^Mx*&z%;oXi> 

£<uy\Sx.-?zfuy7J» (08*. UN LASERGENE, PrimerSelect 
DNAStar) fcfflV^Tfi 1 o C % 4 V> 0 £© i ^ a 1 /?^ ^ - tfflV>T*»Wi:«V> 

[0 10 9] 

<Dm&i±. T W"fey^ - ^ f ^ ^/ ^ < li±I»a^M (MHC 

ffiiE#2 004-3119823 
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, v , en p, Proc. Natl. Acad. Sci. USA 8 1:3 9 9 8 U9 



Immu oology 2 3:7 0 9 ( 1 9 8 6) G^Otltfffc** tj*v»: 



/|+ 57 5;f 675^SS> 77^l> 875/SI, 975; 

*«ii£*v>T TH^J (agent) fc LXti, 
» <«*.«*. cDNA> yMDNAOi^DNA, mRNAOi ?*RN A***> 
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[0 116] 

T 5 y*B9ttt*V>T, ifcti^ODNAa- vmn^u-oviz^x 

nt>tm. *>±<D&n*im't&*y'*9W#£iMZo ^x, 

»tfflttwW?.*4S*4;ti:, @*?>5fc»\ *w*ffl*t::*5v>T|B*F:S tilt*?*- K4 

S#5J*IPT?Kie>fe*L-CV»S (Ky t e. J isit^Do olittle, R. F. J. Mo 
1 Biol. 157 (1) : 1 0 5- 1 3 2, 1 9 8 2) . 7 * J »<3 

m V-fe^-^ DNA. fit#, fit® 4 if) fcOffiUM^m^i-^o #75^ 

JyujZsy (+4. 5) \X*)y (+4. 2) ;o^» (+3. 8) ;7x-;V77 

ffiSE# 2004-3119823 



#0 2003-393175 



^-v I 26/ 



-> (+2. 8) ; ->*tM >/->*^> (+2. 5) ; (+1. 9) ;77 

(+i. 8) (-0. 4) (-0. 7) (-0. 8 

) ; h'j^h77> (-0. 9) ;fn>» (-1. 3) i^nyv (-1. 6) ; fc* 
(-3. 2) ;mr/f (-3. 5) (-3. 5) ;7^7^ 

(-3. 5) ;r^^7^>(-3. 5) ;'J 4 >v (-3. 9) ;&x&rn'*?-> 
(-4. 5) ) -e&& 0 

rj?±o. 5 JBlrt t?* * c t 3*$ * «3 IfcMtfc*^ <i«^^7^^ 

[0 12 0] _ 

v»&': r^-v (+3. o) ;'JW(+3. 0) ;7^7r/i (+3. o±i) 
; ^;i/**>m (+3. o±i) ; -feV > (+0. 3) ; TX'i9*f> (+o. 2) ; ^ 
^ ( +0 . 2) ; ^'Jy> (0) ; (-0. 4) ; yny > (-0. 5 

±i) ;75-> (-0. 5) ; is (-o. 5) ; > (-1. o) 

(-1. 3) ; A'J (-1. 5) ;o^v> (-1. 8) ^vn^» (- 
1 s) ;^ni/V(-2. 3) ; 7x-^77-> (-2. 5) ;i5^HJ7"h77 
> (-3 4) o 7^M««»ttii^fL^^«itl-C4tl^W«r4 

±0. 5£ll*]T-&& 1 <fc tv> 0 

[0121] •* \ 

a^g-w^o sstft *r t g u m x § & i t **m MRK&^xmmx 

• 7i-jV77-> (PheJfcliF) UUUf fcttUUCn^f (Leuifcli 
L) UUA, UUG, CUU, CUC, CUA4fcttCUG-f vn>f •» (I 1 etfctt 
I) AUU, AUCJfcttAUA^f*-^ (MetiftliM) AUG^U> (V a 1 £ 
fcttV) GUU, GUC, GUA, GUG-fe'J> (SertfcliS) UCU, UCC, U 
CA, UCG, AGU, AGCT-ttW (ProifcttP) CCU, CCC, CCA, C 
CG^Vt-> (Thri^ttT) ACU, ACC, AC A, ACG77-> (A 1 a t 
fcttA) GCU, GCG, G C A, GCCfnW (TyrifcliY) UAUifcttUA 
Ct^fW (H i s *fcliH) CAUifcttCACW5> (GlnSfctiQ) CA 
A^MiCAG7^^'7^ (Asnl^iiN) AAU4/ciiAAC'Jy> (Lyst/: 
liltf AAASfcttAAGTX'*?^* (AspifcliD) GAU^IiGAC^H 
S^B* (GlutfcliE) GAASfciiGAGy^f'fy (CysifcliC) UGUifc 
tiUGCT;V^^> (ArgJfcliR) CGU, CGC, CGA, CGG, AGA, AG 
C^U^> (GlySfcttG) GGUlfcttGGCifcliGGAifcttGGG^JhaK^ 
UAA UAGSfcttUGA ZbK. N A IS?iJ £ ^#5 tt#t^tt^ -< ^ 

ttifrfcfca K> fcEUBi-fc *o E. c o 1 i OfctfxBJEFfcfca K^Jfl 

[0 12 3] 
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mm ■ mm 

^mm^K^xm^hfi^mm r#t#u a. # y * n - ^ /HK-fk * ^ ^ n - ^£ft 

, fc&lFfc-tfUbOlIrM-. •fajxif F (a b' ) 2 £iO f Fab77^ , /h, *<blMc-?- 
10 12 4] 

^^D^'J ?>^F a b^, F (ab* ) 2 77^>b> Fv77^ 

[0 12 5] 

* ; * u - ± ^SE^ipt?JS|ftIO|Riifi9*S1ff (tfOx-if, Kohl er^itf 
Mi lstein, Nature 256 : 495 (1975) ) *1zi±*0>&m (Mx. 
MT, Buck In Vitro 18:377 (1982)) Srffiffi LTfIJi* tLS 

flsU a&intf&ftU ^L-cW (j3itf<&g*;:j&CTv><o^o*#£y >/<«y) £M 

X*y-->^$*L#& 0 SSCf IK^H A / ^0 7*9 >tMt^> B1W S 7" 
[0 12 6] 

*TO#tw^v>T rtftJ^J (antigen) tit, J: o "CffWSK^S 

iif^ttt^SS^V^o 2^BJ$ffl#tw^V>-C r^^MJ ( i mmu n o g e n) fc»±„ fit 

*#1f~*f* fcli^OTlOlta, fitlK 4 fc llftiSEM fc L X&M £ *U fitKSMfcRJfc* 
fljffl L O -b > * ZGfrt & ^ £ a o 

[0 12 7] 

(jfi'fS-f'^fp) 

tL N itfS^-fcn- K-fiWBfcfl^F D N A> RNA) ZtlK&^KJBtXft 

% 7n^-^-) i: fc^-tr^E^U fcfctffc, i&gfcJStTlHJffilE?!) (tfOxJf. 7"n^ 

[0 12 8] 

^ ^ — J tit, Bft<£#y V*?- KE^J*ItoOifflfl&^i:f*A3*&£ btf-CZZ'* 
Z9-%\*n 0 fWi^jr^^^-fcLTii, Mill, WtoWfc^ a 
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ambrook^ fffi) HfB«$tLTV^ 0 

[0 12 9] _^ 

[0 13 0] 

i«^Mi--g>a^x.^^ Ltlt p c D N A 3 (+) , p B I u e s c r i 



pt-SK (+/-) , pGEM-T, pEF-BOS, pEGFP. pHAT. pUC 
18 ^ pFT-DEST™ 42 GATEWAY (Invitrogen) 

[0 13 1] 

ttfcfflfiCW-J-fcJIWfcit^^-fcLTtt, pcDNA I/Amp. pcDNAI, p 
C DM8 (v^-ftL^7f-3->i *9 TfTSE) > p AGE 1 0 7 3 - 2 2 9 (I n v i 

trogen), pAGE103 [J. Biochem. , 1 0 1, 1307 (1987 
) ] „ pAMo, pAMoA [J. Biol. Ch em. , 268, 22782-227 
8 7 (1 9 9 3) ] , W A&mfoV 4 * (Murine Stem Cell V i 
rus) (MSCV) fc*-c*v»rt:H»n*>f ;VXlfl^? pEF-BOS, pE 

GF P&^>5 s #!l^£fr&° 
[0 13 2] 

nmW&K1$'t * ~ * trt±, pPCVICEn4HPT, p C GN 1 5 

48. pCGN 1 5 4 9, pB I 2 2 K pB I 1 2 1 KRje 

[0133] 

*wmmK&^x r*-5*-*-j tit, siir«CT<0 3 

§ E71) £ v^o o mRNAO^tttBB-^-b-cafK^O^iCi? 

[0134] _ 

4fc-€-0*K*il[««J^Pai-aDNA±©«**v>v^ 911tRNA 

«^>^^«3-Kffi«o»i^v>wjijft«i2 kbpaftos 

[0 13 6] 

ttiSE#2 004-3119823 



12003-393175 v : 29/ 

Ausubel F. A. (1988). Current Protocolsi 

n Molecular B i o 1 o g y , W i 1 e y , N e w York.NY;Sa 
mbrook J h ( 1 9 8 7 ) M o 1 e c u I a r CloninglA Labor 
atory Manual, 2nd E d . & £ tf-tOS&HJK, C o 1 d Spring 
Harbor Laboratory Press, Cold Spring Har 
b o r, NY. SIMrXKB* r*W*X&3m»#f«»ttJ *±tt, 1 9 9 7 * fc M 

[0139] 

, ^7xD7"5^hS [Pr oc. Natl. Acad. Sci. USA, 84, 192 
9 (1 9 7 8)] , SKVf^Aife [J. Bacteriol. , 153, 1 63 (19 
8 3) ] > Proc. Natl. Acad. Sci. USA, 75, 1929 (1978 

) tmojjfetfmfbtiZo 

*Lftv^ 0 h9^^7i^*>a><0HH^fllffl*tLS»«|OA#^fcL-Ctt, «*ftV~**» 
c-*Bg^tLTV^^^tfbtL. Witlf, Effectene Transfecti 
on Reagent (cat. no. 301425, Qiagen, C A), Tran 
s F a s t TM Transfection Reagent (E2431, Prome 
ga, WI) , Tfx™-20 Reagent (E 2391, Promega, WI 
) Super Feet Transfection Reagent (301305, 
Qiagen, CA), PolyFect Transfection Reagent 
(3 0 1 1 0 5, Qiagen, CA) , LipofectAMINE 2 0 0 0 Re 
agent (11668-019, Invitrogen corporation, C 
A) JetPEI (X4) cone. (101-30, Polyplus-trans 
fe'etion F r a n c e) fiitTExGe n 5 0 0 (R0511, Fermen 
t a s I nc' MD) ft ZtfmtfhtiZ fcRjfeS*Lfcv\, **BK*v>Ttt 

, **w<&**fl^F zm~ -©i^ %&fc*mxum*mm ztmz 0 

[0 14 1] 

tti|iE# 2004-3119823 
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m^mxmmt, &umm mx.&. i mm 2 &*?) *fc^*An*is (sxat 

[0142] 
[0143] 

k LXli, Es.cherichi aJL S e r r a t i al, Bacillu s«, B r 
evibacteriu mM, Corynebacterium«> Microbact 
e r i umJU. P s e u d o m o n a s jffft t*Km? 3®«&»*8]fe> E s c h 

erichia coli XLl-Blue, Escherichia coli X 
L2-Blue, Escherichia coli DH 1 ^tf£*l£o **v»»i, 

-c »i . * h &m t » *> JB i" s i fc ^-e # & o 

[0 14 4] 

lfiL#i«, H B T 5 6 3 7 (#HPH 63-299) . K Y te»*«BJi&*& t*£ W * - 
Atflio -7^^ • 5xn-7ttatli, P s20,NS04^7^-5xn- 
7tttUliYB2/0&if, tH&iBfi«i:LTIiHEK2 9 3 (ATCC:C 
RL- 1 5 7 3) UeiS»attiBALL-l^t\ 77'J *3 KV^V 

fi«i:U!iCOS-l, COS- 7, thg!«»UliHCT-l 5, ti 
FWttlSK-N-SH, SK-N-SH- 5 Y. ^*W«lfflMN euro 
2 A 4*v»tt, Mfl»ifflt^t«^. 

[0 14 5] ^ 

^(D-u^^mm^mmm., **fk ^**k ry^m /<?*k ^**k fv» 

[0146] 

*JBv*T3tjft3*t»*o ^^fc******: £ ^-f^n? bft, 

^ tLtti> vOn^^-^V-b^fflv^ELISAfc RIA& 
ELISAttifcliRIAtt«:^#W^^. 7W DNA7W, 7* 

«X^SU# TDNA^-f ^D7W fc^ffPCRftJ ) fc£ < «ElfcS*L 
^nr-f >T l"f trov^Tii. N a t Genet. 2002 Dec ; 32 
Supp 1 *. 5 2 6- 3 2 t»aS*itv>5, «^3£PI055-#rft LTH> ±JfcfcJn*. 
T RT-PCR. R AC Eft. SSCPi*> ftftitBHSfe^ two-hy b r i d->*7- 

*ft« flxtf, y/A^tfe • • v-^-tjv. mm • * ffifcffi ^± 

(2 0 0 2) & if Kfa« Statist}, *JBIB*t:*v»-c-€-^fe©IB«tt^'C##kb 

ffi|E#2 004-3119823 
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[0 14 71 
[0 14 8] 

NA^^^tt^S^v^o ^©iHimiitttt, ^O^iM^ELIS 

j&jm * & tr tt* * k t •) mm s n * *° y ^ ^ ^ K ^ * * y * * K v ^ ;v 

[0 14 9] 

fell r»MJ <f> T^J fcttx ^IIBwH^fcflUBS**:^^ ftffl***v*fc*J: 
Ofc. ^^fi^M^^-t^-t^v^o $F£L<I±, »S©»^tt, tf'J^^K 

[0 15 0] _ _^_„ 

[0151] 

ic *3 -Of L#£ ££v>v^ ®*<£>^iig («*.»*n 

io-CiH^1-^>i k7& ? tr§i) (Molecular Cloning. C 
urrent Protocols (*W»»K:*^Tgifli) o 

ffiiE# 2004-31 19823 
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[0 15 21 

AN&if^W btt&jfi^iLhKmfcZtitt^o mUi&fat CD-ROM, CD 

-R, 7U + y^fa^, DVD-ROM, MD, S-fV**, MO, 

if ri*^ >f *L & tL ^ $ *t * V» o 

[0 15 3] 

f?^Vx-? ^v^fc'flMSi-f -Sfca&O— ®:fi«jfc&#f±, BR^HWOO 1/13 
150 (Ludwi g Inst. Cancer Res.) KiBf&Stf-TV^o 
»|4, 8 7 3, 1 9 1f (Wagner et a 1 . ) fi, l«ILtt»S^^^D N 

O f y >^*°V>^j3V^T^^ffl-t4^i:^T"§4o 

[0 15 4] 

M. Markkula<b, Rev. Reprod. , 1, 97-106 (1996) ; R 
. T. Wal \ h J . Dairy Sci. , 80, 2213-2224 (1997) J 
J. C. D a 1 t o n, £>> Adv. Exp. Med. Biol. , 4 11, 419-4 
2 8 (1 9 9 7) ; &£rfK. Lu b o n <b, Transfus. Med. Rev. , 1 
0, 131-143 (1996) %t°tfmfbft>&& J tft% W&fcZM^o Z.fib<DjC 

[0 15 5] 

tai o^wiaif-e, m&=FWimv>mffi*B&}£vx, m&n (es) 

[0 15 6] 

?M§MJT-{2, #flx.l£, ^ i v ^ •> ^ ^ ffl v> ^ IftlK^ i ^ H S V © f 5 

U hn*>-y3>}:J;HS«i:iXU G4 1 S^itf^v^ntf^o 

^ftT-CS^UT, £Cfcani-fcJMIU $ <b K P C R Z fzitW V ~fu y YKX. «3 

[0 15 7] 
[0 15 8] 

ffifE#2 004-31 19823 
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x£££ifiLT. F liHtco^rn^#-7*x£jtffi£-€\ fitzM&& £ t«tt£<7> 
Afng^^^^Ett, F 2Wtt<D**&'kfe-WxZM1R-fZ>o Fl^it^F 
2 O^^^^v^^M^it^^^SA^tL-CV^^^li. a^x.E SWOT y 

-b>r tfv/D«;tr/^ pcr. m.mm<D&m%i?Mm%'mzj3^x®. 

[0 15 9] 

* ffcSlT § & v>h & #^ti" & o 

[0 16 0] 

a n k V © a mo&itt t tz &&&& «t & iuw* «j > ^nr 

[0 16 1] 

Mfttf i: L"C> C r e V a > tff---tr <D«BM##IW5&£L £: C r e - 1 o xP* 
#^Kia^x.^#ffli"^M^S$tLTV^o C r e - 1 o x P *fl§v»* f7>^v 
x - ? ? -7 X tt, SI WaHs^SIS * PI* t * W£fi * ^ v 4 5/ > Wf&tfc 1 ?- £31 A 

^-BsifitiAu ^o^iwiamx.#^»-r*o z<DM?.mLtz?u->frb 

* X £ £@5 £ £ *U C r e &m&*X<Dfrmttim.WLZtiZ> (-itlt c 

rel l oxPlB^iJ (3 4 bp) *#i»KB»LT, 2 ocD 1 o x P EElfcttS t fi 

[0 16 2] 

t¥Ag|*t5tc»ati^Hfe<0;fca<0#ffi^** (Stanford WL. , e t a 1 
Nature Genetics 2 1756-768 (2001) ) • V-Vf? 

[0 16 3] 

t;vt0^i: 1 a c Z k n e o t (DM&fcfcl-Tzlb 2> fi - g e o SrjEMLfc v- > > 7 y 

HiSE#2 004-3119823 
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& o 

I 0 1 6 6 1 

1 o<7>HM*i g £#V>T, #3&9JO £ <& h 9 ^ * ^ * - ? * I' > n > ^ > * # V" 

[ 0 1 6 7 j 

X^j^^Ojftatli, «W-'/>5^fttfflV»Ktm4 (Zam 
b r owi c z e t a 1 . ; N a t u r e , 3 9 2 : 6 0 8 • 6 1 1 ( 1 9 9 8 ) \ 
Gossler et a 1 . : S c i • n c e . 2 4 4 : 4 6 3 - 4 6 5 ( 1 9 8 9 > 
; Sk a 1 1 n e s, WC. et a 1. ;Genes Dev. 6 J; 9 0 3 1 9 * ° ^ 
1 9 9 2) ; Fr i e d r i ch, G. e t al. J G e n es D e v. 5 151 
3- 1 5 2 3 (1 9 9 1) ) o Cfi)J:9i:, /kX^'J-->m^J:^i^fe+ 

■c**. ******* ^'^^^^^^^^^S^^SS^JiSS 

tfSfttv»«iv»£l:t**. H#Bli, 

al jNature Genetics, 261424-429 (2000 ) ) o B 

loo mM^*«»*t^»««fc*«>-« fc Lxa)T h 9 ^ * y \T * v 7 

(Tetracyclin regulatable unit)Wij 

ffigE# 2004-3 1 19823 
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[0 17 5] 

ffi|E#2 004-3119823 
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WcDNAfl)»^fis c DNAOitfe^ifM-. *V A D N AOjSfc^fi. 



[0 17 6] 



6W*WMJ&. Hk ML MU *HL & 
[0 17 7] 



; #H#IH&5, 4 8 7, 



1 



, 4 6 4, 7 6 4 -t<2r 

,059 ; #w 2 

(1 9 8 9), S c i e 
. ( 1 9 9 5) , G e n 
B. P. e t a 1 . ( 
Natl. Acad. S 
Nature, Vol. 



9 9 2 ^<&m ; #H«flf * 5,627 
001-5433 7-S§-<2^ ;Gossler,A. et a 1 . 
nee 244, 4 6 3 -4 6 5 ;Wurs t, W. et a 
etics 139, 8 8 9-8 9 9 ; Zambrowi cz 
1998) , Nature 392, 608-611Proc 
ci. USA, Vol. 86, 8932-8935, 1989 
342, 435-438, 1989; fl1&IE#> Uj2MfMB£, 

m=PX&^ > v * efcfl^ 3 m (1 9 9 9^ ^±*±§£tr) 2 3 9 e> 2 5 

6H;*B*R«- ( 1 9 9 5) SUfeE9*SU# [y-^-yrr^-ES»« 

[0178] 



r 



h 9 V^i^i-y ?<Di£ tw^-S *l& 0 

[0179] _ 

(#Jx.f£, *v»^o tot, </ y ^T>7 F7^vx--^4 

[0180] 

[0181] 
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97>, -9-^, 79-*\ -f;V*. ^V7. 

ftli. Bi?L»-C*i9#, J: L< 14, / * * 7 9 h *rffc»"t* £ ( 

«x.lf. v7*) -C*!9#^>o S!I<O0^ Lv«T'lt f»4. tfowttfttu 

%t4, htt»**:tt*t mt*L»Wt?*9#*^ **LfcRjfe3*L*v\, #)x&4\ 7* 
-9-;v • • 7^ • t7-A 4%^ 79-3r\ v7.x, 7'^, 3 ifctt^ 

{4, ^KWRLte^fflL*) , lffi?Ll&tM§#fitf'e& < Ifflfrw— £&&4 

& o 

[0 18 2] 

t L^mmt Lxa, matt. i^^d^^ v^A&iro 

ItLtii, flx.tfB#Bfl. 3ytA'J, ^§fc^^*>, ^^iv\ t: 

t e p> Basmati, I R 8. «Mf*fc *?#*»f £ ft & a** *t <b fcR563*tfcV» 0 0 

rjk mo&, mm®-, mw%> mmrnm. mmmm, sxtm^wfn* 

Tf±. *;vxiJ«J:OT^*SfflJE^tf hit** 
[0 18 3] 

>f iN^<7)*it%£>#!l i: Ltli, Oryza, Horde num. Secale. Sccc 
h a r unu Echinochl oa, i/cliZe a HJR-J-**W**»»f *U 0O*.WT, 

[0 18 4] 

*l&W^^ffi^fflv>fe*L&«[WI±x lift L< te^mmW'?$>*)> J: *9 $f 3 L < 14 
[0 18 5] 

h fci^^^->JIWK/h^#^7t{4DNA^iS^tom^-a: ; ft <b tF 'C«Bt7 9 it * > Y * 
[0 18 6] 

[0187] _ 

^^^♦tw43V^-r rvha^^JVXj tit, RNA<^7^"eitfeit#*^b> jEte^^m 

mSE# 2004-3119823 
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^•v^ 0 :£§Pj§Ki3^-cl£ffl£*L& rvfn^^f^^^^-J LTfi^ fllx.*** Mo 
loney Murine Leukemia Virus (MM LV) % Mu r i n e 
Stem Cell Virus (MSCV) |:U^Ubn-)^;^I||I^ 

[0 18 8] 

$?il,<tt, V hu^-f LXli, pGen-, p M S C V & W^fb 

[0 18 9] 

^ _ ^ _ i-jf A ? ftfc*^ £ O * U # - * -StfrWftffi "C # & i f Uffl U fcStfc^- 

v>mfcJj&*^7 0 ^(OX^^P-yhyy^ii, X*J--y hyy -7^9 9-\ 

[0 19 0] 

2M3!ffl*Ki3V>-C rv-> h 5 y "f^9 * -J tf±, ^MW^mRN A^tft^k 
fitz^<9 9-*WR-t%>tz£><D'<9 9-X$>2> 0 -J-y V ? y v°s<9 9 - tVXit, (1 
-UVLb'StrDN AWMtttr*? 9~, ttzlt (2) ^n^-^-^tfSV^-^- 
£>mc (3) itL?> (1) (2) OM^^DNASe^lJSr^tf^^^-^tf IbtL* 

[0 19 1] 

Hcoi^ 1£*~7*74 ^T9 J tv°9-WM^^tr-J-y h ? v y^9 9-\t, i&gKJfc 

^■CfeJ:v>o *°V A#SP'>^^;Vfc LTfi. TAATAAAJ aWJffetL*^ £*UC 
[0 19 2] 

*ftWt^v>-c«ffi-#-*^n^-^-fc LTIi, MC 1 ^"n*-^-, RNA pol 
[0 19 3] 

PYF44 1) ££f#3£»ffctL£^-eft&KR5feSii-fcv* 0 
[0 19 4] 

#|&Wfc:*5V>-C'ffiffl£*i&-*'/7'f * H-J— Rfllfc LTii, v^^hp r tiftfe^* 
[0 19 5] 

[0 19 6] 

*WM&K&^Xfiim-£tL& rvjK-^-J ^f-tfc»± r^-^-J itfc^tfi, ffii 

miE# 2004-3119823 
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) * litter* v» ? o ^i?WtUI^ &tt©V#-*-^WR«:ffl^* 
ifcjP-C^ #0x.t£^ ^o^Ayx-a-jVT-bf^^v^^Vxy-t* (CAT) . £ 

-sr)i,?u -y-n (gus) , p-D-ar?? ^7x7-»^v-v 

ft (gfp) > ifciix^t'J>4W»f^io iiT^afc^©iA 

V^—tfflftS^ (lacZ) , TA'* 'J r ^--Hitfc^ Cre v=» Vtr^-Hfit 

fa-nv^fy varnais^ ^^a-v-* -a^f- (00 £ wr* t > ^° -> v vmtflt 

^ ^-4. i/^^-a-f *^»K«fflStL4 (Joyner, A. L. ed. " Ge 
ne Targeting, 2 nd edition" (Oxford Univers 
ity Press, 2 0 0 0) , ±^iHSftfflv>4i^:io 

amm $ *u r«f k *■ <n * 9 * - k i o -cm $ titzmtttf-? -^yy^frtztm*^ 

1 o 

[0197] 

■Cff 0 d<t* s -e^> 0O;Uf, Joyner, A. L. ed. " Gene Targeti 
ng 2 nd edition" (Oxford University Press, 

2000) fcfamsfLa^&^ffd *o *y =f**v*f-Ktt, iMBWSC-c 

[0 1 9 8] 

(;*>^ u — — v^O 

[0 19 9] _ . 

**Wtt*3t, trOX*)*** 

[0 2 0 0] _^ 

fcSJte^orajfe. f^itfttttftStSit^Si Kaiser^ 
1995 TEukeryotic transposable, elements as 
tools to study gene structure and funct 
ionj Mobile Genetic Elements, IRL Press, p 

P . 69-100) ; 3) ^#©*ft. mw> wa*j:a t i&* *tE^W®K5y 

<75|WI5e> TO^ii^^OlWl^-t-^^fc^-e^^ Anderson^, 1996 

, Mol. Mar. Biol. Biotech., 5, 105-113). -Wr*3V>T 

aiSE# 2004-3119823 
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[0 2 0 1] 

l < li»f«i«5M3> fn-jvW3> bn-JVTl*^<o *tK-pm»»'-'Rffl 

otztixommmzm* (tnf) *wfiff»tL^MtiMc^$^^ 0 

Bank, DDBJ. EMBL^C«V>T«*L, 

[0 2 0 4] 
[0 2 0 5] 

^U«i:^^, ±fSLTRSVhu hr/X^lt I n t r a c i s 
tTr « a 1 A oarticle (UP) iVbob^V^A early 
^ansPoton CETn). virus-like SOS RNA(VL30) 

[0 2 0 8] 

ffiSE# 2004-31 19823 
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^•C 1 AP^W > > fc»fc:fc/cv>;6 #f§0J3<o^«-C~{± 

tot, Mttttt, ate^ett**^ 

gag, p o 1 £ ilft RNAg«^fEt^^*< t Uo^J (Z<D£7% 

\ *fo*£*fc fc«>"r*<K iot^t L(\±-wx<Di><ox'&2>& j ttib 

[0 2 12] , _ „ _ ,, 

1 ooSf * Lv**lfe»«K*v>-C, «MH^v>rffiffl$tL* i/hnb7^#^« 
*<&«»E?!lfc*3V»T, 5' flOLTRSTC*S t RNA8r£-«Mfcfc*5V*-C\ t c c 
gggacgagaaaa (Bfll#*3 1) «MttV^t^ fcitfR**© 
ttgcttcttgctctc (EW#*3 2) *feft*R«Bfl*2Jft±#frCfc* 

bftiipj: 5«rs*iw< t4 i^oi****"*"*. -o*ME^ut±. mm 

ttIAP*3-Kt*. i«9#£L<fi, 4-0fflv>fcI AP@B^J<7)#mt Lt, 5' «0 
LTRiSTKfcS t RNA^Sfil^^t, tccgggacgagaaaa (lfi» 

-§§■3 1) «OTLtV^ti (a) . fc-fctf, RW«t tgcttcttgct 
c t c (SB^iJ##3 2) ^ <b&£ 5 ofc#v>Cli: (b) *»*»ffe*L4« 3»K 

m*t$^ft^5&», aKWttt, Ql4f^ei«t;#i«)4^J(±, 5' -LTR 

!tT;-&& t RNAte^M*- tggtgccgaattccggg- (E99#* 
3 3) OftW-AATCCGGGACGAGAAE?ll (HBBI**3 4) ^>fAC 

artRNA-Phe^7-f7-hU^tW^^ &»&yfl (ge rm 
line) I APtV^ > > KttRttOflW^^i < , *rCH5£S*L7fc 

i»iapxw>i« iiAifttiittfji^TV' a c t * , at«3?^*«joaeT 

Rf»:ttTTGCTTCTTGC (EfllS-t 3 5 ) kTCTC*&44R*EW*^ 

v^Tti L 3 MIA14^Balb/c *T5M§ Siifcl APxW> H:ttli^4 

mtE#2 004-3119823 
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[0 2 14] 

( b ) iB?iJ#-^ 2 $ tt 3 is <fc 4 KifB*0 T 5 7 »BB5lJ #> h 4 * *° V ^ ^f" K 5 £ it 

(c) Wffltt2 t tzit3isXZ^4 fcSMROT* SHE?!) *5 v> T\ 1P1±©7$/1 

( d ) HE?iJ#-t l KUWL<F>MM-W>n<r>*rf7 4 *3E*#fc L < ttttftitfc^&IWfcS 

(e) S£^!J#-i- 2 t tz it 3 33 J: 4 tc|B«lOT 5 ^ Wt&Mfrh * & *° V KOtt* 

(f) (a) ~ (e) ©v»i*^*»lo«3#V5t^V*f-K4fct±-t«)3HWiBWK^ hV 

(g) (a) ~ (e) Ov>i* 1 oo#'J J* * V^-f- K4 £ii^ffl*§lB?iJl;:*H-& 
[0 2 15] 

$ l=>H$fi t < it, *»Wbnh7>^*V>li, IS^iJ#-f-l HTP^ttSE^J*^ 

it, BB^J#^1K^ 3 *l&SB?!J 
[0 2 16] 

mfczti, mm, 5omr. 4 0 pjit, 3omr, 2 0&t\ 1 5 jjit, ioixr> 9 

SkT. 8ftT, 6^T, 5&T\ 4 3£IT, 2 C iffi* Lv> 

< it, mm^2 ziz\±3&xtf4 iZTFZtL&T* ^mwM^ttv yu y^y^^/y 

[0 2 17] 

t±. wx. wr, k?o#-^ 2 4 tzit 3 & <t ^4 izmmo mmn& h & & u k z 

R N A i HJgL «u#t J: * ^ S«lit«Wi#ti tu^ o 

[0 2 18] 
[0 2 19] 

7 ^ ^ ^ *° u ^ ko^« z tz it—u<D 75^ miB^ij. z tz itwm^ l J* s tt 

ffi!E# 2004-3119823 
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-e- tf>«<7>it{z:?- 9 4 7 9 V - * * * 'J - - V IT* & - t K i o T |W| 5fei- a i t § & 

BMB^Jfc^* < fc 5 0 %?>*B|W]te£;fi'1~&° 
[0 2 2 0 ] 

ff S Lv>«t»»KM»t, ±12 (a) ~ (e) mWloO^'J^^Vtf 
[0 2 2 1 ] 

V**-K£<OTRM\ ^tie>OF3<7>ik (tfflxif, 9. 1 1 

12 13, 14, 16 4^) 2b&V>i±, <t*UsUi<08fe (#]xJf, 21, 22,. . . 
3 0 f^otU^o *SkW<nmkft=f-\±. Bftt-tzmM Wilt v-*- 

^tu<, ^tL*@x-S«$-eaboTfe £v> 0 &£W4, ^yfv-tuffifflt?> 

S 1 * t< »±»1 7J*^ V*?- K*-C& <9#£o 
[0 2 2 2] 

^ 79 ^y MB?!|£*rl-*#y V/*f-K ; (b) Ryfl#-§-2 tfe»4 3*5J: 

[0 2 2 3] 

gag, p o l&XVt RNA«^»tt*644»J: D^* 1 *^ < fc t> 1 o«> K 
*>f **W±, 5' «OLTR«Ti:*i t RNAi^Stt^v^, tc 

cgggacgagaaa a^W«Ltv^it, *5J:tfR«#Ot t g c t t c 
ttgctct c *fe4*R«BW*2JfiUi#&£k*fe« : **J:9aK**i.*^4< 

[0 2 2 4] 

>>t i!)fJLv>WitH, -LIB (a) ~ (b) <D^? tifr 1 o^#U * * V 

<tt^ft< fc4J»9 0%~e&!9#, HtlfiL<im<Hft98%-e*D1l, 

i: t L < < £ &$J9 9 %-C* 

(0 2 2 5] 

ffiiE#2 004-31 19823 
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TRtt *flcfl9K*»ffcSfc*«5«*K, *-*l&<DWJO» (®i;Uf, 9. 11, 12, 13 
1 4^ 16 4 ^) &&v>fi, -ettJSL±W||t (tfflx-tf, 2K 2 2 3 0, 4i?) 

4<a«D8^^tf Kft-C* *) ff * t < «** 1 0 * * l/** Kft-C* «9# Jo 
[0 2 2 7] 

•t^v>-?,rt* ? -e^o >?-<D£?&7n^-*-te, v^ofc^KTM***^ 

[0 2 2 8] 

*#0. 1 r 1 u «#fi= r e 1 a t i v e 1 i g h t u n i t ) W±© «fi 
ft < fc t ft 9 0 %, < * 9 5 %, SfcfcJ:D&*L< ttHlMaiOS**** * • - 

1 1 tz i± mm <omu. vw&* *, %&mz*) MR* ztih (o^m 
k/j?ft< fctfti o%ofittt#waii»)**w©iifiK**^fc^»*' , '*« 

[0 2 3 1 ] 

ttSiE#2 004-3119823 
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iS»*Uv»««»«-Cli, £*>ru*-*-B*)tt. 

( L T R i V > ° b 9 ^ * # V V Otttttt** - ttfcJMS^OlBfl^ *: * 
7. V > 1*3 K EES $ fi & o 

frv^ iit, *#M***«fiKPfcL-Ctt, neo. G F P , h y g > p u r o, z e 
o, bsr. 1 acZ, CFP. YFP. RFP, B F P & * tfh r G F P * 

[ 0 2 3 6 1 

-mtLx, m&&*m*-xkwmzw**'>* ***** 

7*7- M^WltliU^i:Eft^^* 
suf** 1/ b o h 7 > ^ * s / > « 7*n ^ - ^ - * f> 77?>f -✓✓^kJ: 0, -f 

h n h ? >-7*°V> t »± > ? ^^KE«*tt* -fc^fU-C^^o h 7 /^UEISW 
[0 2 4 0] 

ttiiE#2 004-31 19823 
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$f£L<li, ^VhD^jtt, ^^7^f ^ K^-SB^J^i^-Z^-f ^T^-b^^- 
£ b *m * ft ^ f£*. * - * mTRWnh?^* 
ftttfitt * *B+ ^v^A(«$tit^,^fc .*»!! ^ « k £ J <£ * L T R V 
iot LTRVhnh^ ^# 4 />« , itt* ^ *»**B-r & £ S * fc -J ^» 

# « titz t v> x. * o £*l*>2o ofASff & K * » «^ ^« 

Xft*Lfc£OJ:^4*»Wtt, *W»oflftlc«^v»-c, ft*©********"* 
a £ k *ng-tt-c*> * £ * sm^-iia^-r * £ S * o 

[0 2 4 4] 

^15, ^^w^-it i^wvhWt 

* £ k *« -c # * *l £ £ ttft 

[0 2 4 5] 

#*tibKW&*ti*». ^^^turam SJ^H^SSv?^ * 

tcps^^ttftv^o 

[0 2 4 6] 

2004-3 119823 
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(;lf«^^iH s »ll<,flxlf, -5-OJ: 3 teMfot Ltii, NIH3T3, 
HeLa», F91lg> mmtmfo (ES1I) %Zi!>*mft>tiZ>1)**i?ibfc®Lfe2ti 

[0 2 4 7] 

O^fftWU A) L T R I V h n h 7 V ^ ^ % / > ^ n - Kf ^ t ^ ^tf , fit 

B) mmJkK, Milft^iAt^lg ; C) R*Hl&*j?r&«>Jlsm 

/AOTtSi^tiJ, 4rtr N «ii W ? ftt V^|^ L T R 1 1/ h n > 7 > 
[0 2 4 8] 

[0 2 4 9 ] 

k & v> xm&o&M v* * t 7) ? t- § a o 4 * 9 - om^um t 

jffi^^ry-^^feT^SR^tL-CV^SIftaS^lf ?>*l h Effectene Tra 

nsfection Reagent (cat. no. 301425, Qiagen, C 
A) , TransFast TM Transfection Reagent (E243 
1, Promega, WI) , Tfx™-20 Reagent (E2391, Pro 
mega, WI) , SuperFect Transfection Reagent ( 
301305, Qiagen, CA), PolyFect Transfection 
Reagent (301105, Qiagen, CA) , Lipofect AMI NE 
2000 Reagent (11668-019, Invitrogen corpor 
at ion, CA), JetPEI (X4) cone. (101-30, Polyplu 
s-transfection, France) i'ilfExGen 500 (R0511 

miE# 2004-31 19823 
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, Fermentas Inc., MD) OTff>W«ttf,C|^$^V^ 
[0 2 5 0] 

[0 2 5 1 ] 

MJ&*ag, M^kV^ft (*»x.tf, 3 yC> 10 0%, C0 2 5%&k 
(#!l;L{f> 77^>-^> X^n-* % ^ttib?r^-r^^*> 

^^TX.^^*-e*^{^«%^ (fllx-WT, RPMI 1 6 4 Otgtil [The 

Journal of the American Medical Associa 
tion, 199, 519 (1967)], Eagl e (OMEU^M [S c i e n c e, 
122, 501 (1 9 5 2)], DMEM^i [Virology, 8, 396 (195 
9 ) ] , 19 9 [Proceedings of the Society for 
the Biological Medicine, 73, 1 (1950)] ttzltZ 

o tgmumtl 5~40W<, Jg*B#P^Ji, iS-^r 5 7 HH-CJbS^iiCRS 
Ztift^o ^tt+p HW\ 3. 0-9. OtC'&jrt&o pHOSI«t±._*«**^tt*« 

[0 2 5 2] 

o jif i L < tt, « fi ^- ^ ^3 £ o T 1" £ # ±$H <£> 5£ fi ^ v * 

«wu i aft t ^ o mxz titzmm* s tit&.®%M J & 

[0 2 5 3] 

*<0J:7fc»§Wk LTI±«iLtf, (2-3B#W) (5—1 0B) 

tBaE# 2004-3119823 
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tt, ft5HH (12 0B#F^) 
[0 2 5 4 ] 

[0 2 5 5] = 
[0 2 5 6] 



******** hO««ffttWU«^ «flJ4IW««tt4^t*ffl^^i 
n h ? > X # KLj&Bft SiU ifrt^f e> *l* *»-€-*l 

4/- ^^7^f * K?-- ffifllis >f X7**:/*-BBBItt, 

14, *79<f*K*- ISWfcLTIi, GTRAGT (Rtt^VV) . 04 L < |4 

G TAAGT, * 7^X7**^-^^-04, (Y) nNCAG r (n > 

1 K Nt±«^*) , 04L<i* (T/C) i 5 AC A G**#*tt ******* 

j q 2 5 7 ] 

» .. « « >o> \ w «.»» »t t frr*. - - 1 3— ^ \rf3. /""L. f _ ( //ill 7 ~x 



lyg pure, zee. b sr. h i s D* *) **» 



[0 2 5 8] 

04 LV> 0 IAPxW > M4, g a g^itfpo 1 **tr 0 gag. p o 1 *4-e*J* 

[0259] _ 

miE#2 004-31 19823 
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a#. ***£ w ?¥ # fi\-S*?f « 

rfoia (^^ ^w^v-. 

£Hr* i^lL<(i, *fefc»SL<tt. 



*#* * L<»±, *6Kff*U<»i, lfo «*^f***£ 

"ifefcMStLftv^ iWIUli, ^^ft^^»2^2t? 

jut?* 2t^cf* * fa*, ®«»> *** **> a ***i;5fTS i 

££££ t L?tt% "f^^wH ?! ~ *£* £*i* £55*" 

— 4 6 l t r ffl v h n > 7 y * *° > £ 3 - k -r * * * tr , mmmmm a * 

ffifiE# 2004-3119823 
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Tli,^Effectene Transfection R «»« e °* ( =* 
t. no. 3 0 1 4 2 5, Qi a gen, CA) , T r a n s F a s TM T r ans 
f ec t i on Reagent (E 2 4 3 1 , P r o m e g a , W I ) , T x TM 
2 0 Reagent (E 2 3 9 1, Pr omega, WI), Super Feet 1 

ransfection Reagent (3 01305, Q i a g e n C A) , Po 
lyFect Transfection Reagent (3011 , ug 
n, CA) , L i po f ec t AM I N E 2 0 0 0 R ea g e n t ( 1 1 6 6 8-0 
19, I n v i t r o ge n corporation, C A) , J e t PEI (X4) 
cone. (101-30, Polyplus-transfection, * * 
e)^ilFExGen 500 (R 0511, Fermentas Inc., MD) <c 

^ =, - Kf * K?t fc V h n h 9 > * * V > * =» - Ki" * © * * r 4 

r**f5-^±«flNi) t*otuv. tetuMeii * *?« 

[0 2 7 1] 

^±rFjv->-7i5--tfT^-b^ (>fvtfhn9ft) "C^tlk 0. 1 r 1 uWITOS 
*g&i&tt*ftf*"t ^ £ ^ * * h ****** $ ° 

mSE# 2004-3119823 
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SW^^DNAtE coRV, HincIKMscI, Seal. Sma i 
*©«IR**-C*J»rU M^^ll^Hf:^^ jgiB^JV* -DNA 

^^^^_ t ^ e <j (iAPftif) M©ne o bi:!|»^7^-K-n e s 

ted PCRfcfHo l@BOPCR-efflv^^>fv-tt, V > * -m^f-y 4 ^ 
- £ J: tWNfrfS^ (neoftfc*) *tyH»ft^^-P*^ 2HBOPCRT? 

t X5^ (94-0X1^-5 5-CX15--6 8tX2^) *3 0*>f*>K 68^X7 
^rav^i^tiJo xWn>^7T^PCR^rA (Ro c 

h e) *fflv>« ;t#t^o agmztifc^> vommmmtm^^ ab i p r i s 

M 3 1 0 0**f©B*«fl*«Mfc*9**f^ En s emb 1 ( ht ^p://www 
. ens emb 1. org/) ^^f-^-^^^^^^t^^« 

[0 2 7 6] 

±a&*> * ? w o v h n > ? y 7s *° v y k x z> » , y A "^7 * ^ ~ 

x ^^-> 3 >^pCR^J:c 3 T#'btL^IS^J^Jt«c-t-^>-i:^i^-C ; fT^ 

iWi^^^Af-^^-^tLtli, ±&OEn s emb 1 Wffe. Ge nB 

a nk° DDBI4^0«07»-^^*ffl v>4ititlio Jk*li> 
fc/BwrfH ifcd*t?i. Ens emb 1 Kimo? - ;v£J3 v>T 4 J: v* 0 

>*«ttt*o A) ^t^* V b n b ? * =» - KtiWJBW 

^J:Uf^->7*9-*T^*>f (4 0. lrluU-L^S 

[0 2 7 9] 

s a) LTRan»ob?^#'/>*3-Ft*wpi*tfr 

[0 2 8 0] 

fcttiE# 2004-31 19823 
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#k*jv>t|B«S*l* i 3 x.&#) Srffl^rfxd X&witfc 

[0 2 8 1] 
[0 2 8 2 ] 

A^£3*Lfcl«*lJfe%tt, fflx.\mW\®&z-*i&M \,tz-# s JT4-7%1?T4-7*. 
V^->3 Vj£tfflv»-Cf^» , t*it* , T?^* (*B#lfr*5, 4 6 4, 7 6 4 ^ 
S#Sf^ 5 , 4 8 7, 9 9 2 -^BL 5 , 6 2 7, 0 5 9 P r o c . 

Natl. Acad. Sci. USA, Vol. 86, 8932-8935, 1989, 
Nature, Vol. 3 4 2, 4 3 5 - 4 3 8 , 1 9 8 9 * if) o V- V 9 -¥t4 > 

> K7*7 * &iTli§ 3 JKJ (1 9 9 9^, m±nmr) 2 3 9^^ 2 5 61, 

ffiiR«- ( 1 9 9 5) $H£E9*SU# Tv-^^-^-r^ ^-ES««^7^ 

[0 2 8 3] 

ffo&U iV^>o^V-y3>i:i>)ES»:$AU G 4 1 8 43 JtFtfV n tf 
[0 2 8 4] _ _ 

) v>^s:^»-r*fc^fei±, nest Ltzm^i-fz^K^mmx^tt^cox^ *<nm-K 

[0 2 8 51 

»fao*ra*i*ii.flt*awufcifc, &htitzm&x.E smmzmmrnxm* iz\*m&* 

E S,«£KM^#v*^-;' bt^At^o *^3r^ 7&TS4. ES« 
OMLfcail| 3 «r***Ufc8«llja«oEi:***$**o ES»*IALM«^M 

fD|:tt4^')^^#?'^ C©v^^W±*S!BBi _ *fcE Sitt^fc^fe'fe'fc*** 

v^*XELT, F2ttftW**«^#^***S#"$"*o F l^-fclFF 2©#ttfti: 
£v>TJ^SW«fc«^ s SA£frTV>£^S;H4, «£ESiSa^77-t'f £Htt£ 
^ .^^ny r-f PCR, ttL*BB3niW»tt4^»5"»^*v>T«ffl$*>.*^ 

[0 2 8 6] 

& & o 

ffiSE# 2004-3119823 
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[0 2 8 71 

bo off * t ^%mim k&^x, <?> y ? > * ->* * - ? * t ■* * »* 

fe"C*** - itjfff L<tt, icOBi?L»ii. tfott£«l*n?*»K «fc«9ff^L 

[0 2 8 8] 

t^o A) L TRSV > n h 9 t a - Kt*«iE?«^tr ; « 

[0 2 8 9] 
[0 2 9 0] 

[0 2 9 1 ] „ . 

[0 2 9 2] 

(^f 3j| t" n — ^ — ) 

[0 2 9 3] 

i ?ffl tlsifltli, «95«>^n*-^--Cli, ^Mt^Wie^J 

miE# 2004-3119823 
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[0 2-9 9] - 

rr^^^ra^^r^^ss sue 



[0 3 0 6] 

ffiSE# 2004-3119823 
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[0 3 0 7] 

(fyfeflfli : iAPwfi) 

1. I AP^^^-^S 

(a) Aj&»^>©^fil APK^lJO#«t ^„,^ 
C 3 H/Hev^^W«^i^tL/;eii»0'p-C\ «*B^**e» 

#S£*fc#il&;fcaiAP©|EiE*Bafc*fflII& (L 8 0 6 5-AMLMU I sh i ha 
7a & Tanaka. FEBS Lett 4 1 8, 2 0 5 - 2 0 9, 1 9 9 7) i 
V) PCRCiot, ^IAP^Uo t-T. Z<DI APB8l©fl-««>*VA*tt 
tc' ftT^t2o©y7^-«U: 5' — GCAGCGGCCGCCG T G 
GTGGCACACACTTTTAGTCCCCGCAG— 3' (EH** 9 ) 
' -GGCGCACTAGTGATGCCCTCTCAGGCCTCCACTCAGGC 

ACT-3' (E*l#*l 0) o 5' PCR*«ICtt#*b&v>«IR# 

f«ttt*4NotI*J:O r SpeI#»XHO>i. PCRO» 9 4^X2^ 
(9 4-CX1 5# -65TCX30* -68tx6^) ^rlOtO^ (941CX 
\ 5 # -65-CX30t -6 8tx((6^+5t/tO;v))) *2 0tO)V 

[0308] ..TTTTC 

mmLti^y KtNo tUSpe ItHDWU pBluescript II Kb 
^^-^No t I-S p e i«tt^n-^>^Lfco fthUtz 1 - 0 
ov^ABI PRISM 3 100 KiDfiJtEW 

"C ^n-xyWPCRitl©^^^^^-^^ 1 '^^ 7 ^*^^ 

v>fc. -tcV, ttafeK^J**** I APfW2. 5 kb B s t E f 1 ~ * b * * f 
9 _^f (>f yehn^x^) J: 2. 5 kb BstEII 

^W5^~i:^PCR^f:: 5' — ATGCCCAGATTTCTTCCA 
CGGCTATTAGGG — 3' (i£»-f 1 D ££^5' -G AT G C C £ T C T C 
AGGCCTCCACTCAGGCACT-3' (iSWf 1 2) o PCR«li, 9 
4*CX2fl\ (94'CX15# -65CX30^ -68tX5^) *25tOK 
68tX2»t*^Zero Blunt TOPO P C R * J h 

>lfha^i» CioT^n-^^U. 2. 5 kb BstEII-Xbaim 

i h £ *K I AP^^ * p U 3 g p t^L^o 

(b) neoAt^OlAP^^"^ 

pJMlOl/Ll. 3 (Kimberland et 
a 1 Hum Mo 1 Genet 811 5 5 7- 1 5 6 0, 1 9 9 9)«ApaL 

-Ac c ii^aasu mm<Dp\]3 gP ©po ufaTOOTtJNdei 

iCftofc^a-^W, pU3gp-neo fc#£L;fc (HI 4 A) o 

(c) 5' OU3»CMV7"n^-^-Wti 

p c D N A 3 U>t£bn>>i» &%:<DCMV ~7u*- 9 -WfflZmMb LT, UT 
©^5>fv-tPCRtffofc: hCMV-U3, 5' - C C A A G C G G C C G C T G 
GCCATTGCATACGTTGTATCCATATC— 3' (ie^J#^- 1 3 ) ;hC 
MV-L3 5' -GCGAGAAAAACGGTTCACTAAACGAGCTCTG 
CTTATATAG — 3' (IB?!]#-^14) o IAPORW5' «*»*e>U5«« 

mSE# 2004-3119823 
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<DTmt-e<7>mo. 3 k b£> J6JLTOP C R"/9-f -?-X-m%8>Ltz : R-U 1, 5' - 
TTAGTGAACCGTTTTTCTCGCTCTCTTGCT— 3' (BffiR)#-£ 1 5 
) ; R -L1, 5' — TCTGAAATGAAGTATCCCTCCTGCGCCAGT 
-3' (@B91J#-^16) o ^-rili>, Pf x*''^7-bW\ ai?)PCR«-C 
tTo/;'9 4t;x2^ (94tX15» -55tX30» - 6 8 1C X 1 £ 2 0 

68tX2^o hCMV-L 3 fc R-U 1 ©5' flfl^ffiMftfcEEIfc&oTV* 
R^PCRi«tiHrfct©t»flfcUhCMV-U3 tR-L ltPCR 
fcfrdfc, CMV^nt-^-fcRSW^t^PCRlWI?)^. >?- co |5§l<7> P C 
R^#(±jy.Tcoa«9 : 9 4*CX 2^, (9 4*CX15fj> ~55tX30# -GS'CX 
130 H5tOJK 6 8tX2^o :<OPCRii|tZ ero Blunt TOP 
O PCR^n-->^7 K:ioT^n-->/L, P CRfcJ:*:£3£BB?!11Mft^® 
IO'4v^n-^*R5gU. i©^n->©N otl-BstEI IfrliCMV^n 

-Rflit -U 5«**#tfO-e. £*L«^ ttfffi<7> P U 3 g p*5J:tfp U 
Sgp-n'eoOTotl-BstEIfil:!!^^"^ 5 'fflLTRCOU 
3«^XMV7°D^-^-T'S^g|x.e)tL5t#^^^^^-^#^tt, ^> pCMV 

gp. pCMVgp-neot^L/c (HI 4 A) o 

(d) p o 1 Sfctig a g-p o 1 KXfkZWl IAP^^-^)M (HI 5 A) 
p CMV g p - n e ofrb, I A P CO p o 1 itfc^-^l*! B g 1 I IEt»tt*6p o 
llftf-Tt<7)Nd e IB«»fS!iti^Hf ^^-^»t^ pCMVgp-n 
eo-dUU (Hi 5 A) o R#K> pCMVgp-ne otf»f>> I A P <Z) g a g« 
fl©B s t E I IWftttttfrfcp o ll^WNd e IBW5fiil?^*St^ 
^ ?-£f£$!f U p CMV g p - n e o - d 2 (HI 5 A) o 

[0 3 0 9] 

(IjfcJIL) 

*WJ«^^ *-fPi£tf>**-A£H14 £ .fctf 5 K^-To HHAii, &fi&£l 1 C*v> 
T JH v> ft* 3H"o pU3gp-neoli, v^^fijfiLilM^, 
^Sfc^S^tLS IAPxW > M^L-C, n e o%*v h * 

mXLtzi><D 0 pCMVgp-ne o tt, IAPxW>b©^-^-«« (U3H 

[0310] 

CMVyn^-^-tR^O^^OiB^J4rHI4Btc^i-o HI 4 BfrfclJB <t "9 
[0 3 11] 

H5AC, ^HifeM-Cf^itL^j®^^ ^-©#56*^0 pCMVgp-neolt 
H4 (A) ^|&gBLfc&Wfcratfc©*Jfc*fctf>*J*fc LTtt:L-CV>^o iftfcfcfU pC 
MVgp-neo-dl tpCMVgp-n eo-d2(i, p o lfcfc^OBg 1 

1 HjaBrffiffiJ: 0 3* fill, g a gitfis^B s t E I H5DKr«M£J: «9 3' ffll * S 
i© 0 p CMVgptt> ne o*-fe? h *#fcfcv>^ftO I A PT?* «3 . U3f 

[0 3 1 2] 

£ <D ^ * * - £ JSTF O ^life^ "Cffi v» rt: o 
[0313] 

i>7^7x^'>3 vms^ 2 s^iwiii* e^t/v- v^JltLfco 

^7x^y 3 >li, NIH3T3»^UIil. 5 ^ g ©DN A Sr^7 x * x >tt 
H (^T^>) £JBv^T. HeLa»**Uli4 ^ gODNAt'J#7x^?r/ 

2 0 0 0 (Oebnyxy) fcfflwC^ofco G 4 1 8 £ J; Sllili-. ^>^7x^ 

>tM^4~7 HP«t^*.K^Lfc 0 G4 18*>i£gli> NIH3T3 
fc**LTI±5 0 0 ^g/mlt HeLaWUIi6 0 0 a* g/m 1 *fflv^« 1 

miE# 2004-3119823 
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[0 3 14] 

^Idfe^co^fclEI 3 4 £ J: Xf 5 ^7Fi"o 

ra^SCi^to IHSClcii, G4 1 Sittnna-^fflilW^o N 
IH3T3tt^^-^7^7xnU 4H*J:9G4 18*«ti*U 1 
2B»feUo IAP (i) tttft#<03n--«U-^ «ag-po 

IAPtt, *ti* WGag-Pol tfflv^Ttekifij- 

*o l^>bn>AO©neo**yh*«FO*LTRflOLINEl (iii) 

(gift from John Moran, Cell 110, 315, 2002 
) Ift^t-ifi IAPOW^<WG4 1 8»tt3n--MU ^Bffiv^IA 

5 X 1 0 5 ©Mfcta*** G 4 1 8 »f "J"*?^- P J ^ 2 1 
^ifeki^^ IAP**OT*nt-^-'C*ilI3**tfflv > fc^ttG41 

30--^^, T-n^-^WUiWM^^ofco ^SIAP 

LINE i^^^-fcR^£)L±WlEtil6**"t ifc *** J * Sofeo 

it, is J: IF g a g-p o lO^i-y h J: G^**!*"***" 

**-©flrc©ftfe**-r. 5xio 5 «wnG4 1 8»tt^-^f ( f 

p - p o i - d 1 * * VCMV g p - P o 1 - d 2 -ettG 4 i 8«M*",f;7 

o BP*,, *WIAPtt, Bifcttfc^*®-*^*^**^*-* 0 tfc, gag- 
p o 1 P CMV g p *n*K ^^7x^y 3 £ P CMV g p 

- ol-dU^pCMVgp-pol-d2«^Wffitlfc. 

IAP^^~^> gag-po lfflOlAP^^-Jigag-PO 1 0^5 

[0 3 2 0] j-.^NorPi- 
(3SifrW3 : 9>f y-->3>«^H4 (L i g a t i o n-me dialed) PCRK- 

I A P ^ - ©^ A^Of XftttWftfett) 
10 0 n g©^ADNA*Ec oRV. HincILMscI, Seal. Sm 

ffiiE# 2004-3119823 



12003-393175 ^— v : 59/ 



DNAIi, 5' -CGAATCGTAACCGTTCGTACGA 
??AT°TCGTACGAGAATCGCTGTCCTCTCCAACGAGCCAAG 

G-3' (W*17) **.^5* -CCTTGGCTCGTTTTTTTTTG 



AAAA-3* 1 8) *iiH^tC^^o y 

5' — CGAATCGTAACCGTTCGTACGAGAA— 3 

gcatIcttctgcctgc-3' !I S 

TCGCTGTCCTCTCC-3' ^^ll^lrcT^C-l'm 
' -GGAGCCTGGGGACTTTCCACACCTGGTTGC 3 WW 

22) (neo*t^W»WH ** {±5 — GGGGAGCCTGGGG 



IcTTTCCACACCCTAAC-3- (^2 3) <^°***V?*5? 

X1*-5 5'CX159-6 8'CX2») HOt^K 6 8tX7*f*>), T 
" ♦M7HPCR^fA^ 0 i«S*i^>KO«l»(ttABI PRI 

nsembl. org/) J: 0^ A Ji«>«fc« ttPS-f ******* ^fc < 
IU6 A£ it^B) o 

B 6 L 2 **ttfl£ iUAP^^ -#B?«NIUfcflm. B 6 A ictt, 
9 4 ^_ 3, 3 ylMML PCRia o "Cftfe * *tfc«*** ^ Ens emb 

«IK ******* (cy tog ^iii^J^t?^*^ 

o 

*I5 S f UlW^^^^^i^ M« 1 1 £A L 6 0 7 0 3 9 «C* * 

gilt Kiete l# * t&tt * tf * - * ^ 0 

o 

pCX-EGFP (Okabe et al.FEBS Lett 4 0 7 ;313- 
, a 1997) ^iltU, CAG^n^-^-ie?iJ (Niwa et al. O 
in« 19 3 - 1 9 9 1 9 9 1) W^-t^^n^;^x^ 

ATTGATTATTGACTAGTTATTAATAG— 3 (E?>Jf?2 4) ) Srffl 

f r° n s t et al, Nucleic Acids Res 1 1 : 8 2 8 7 83 
n 1 n) 3' m<07?4-*-\^ #*fc#l£**JBlT<&20<B-/? >fv-«r 

ffiW- CA-Ll 5 GAG A A A A AC CGCCCGCCGCGCGCTTC 
GCTTTTTATAGG— 3' «*»*2 6) * *tfC A-L 2 . 5' -CGAGA 

aaIIccccgcccgccgcgcgcttcgctttttatag- « 

{/2aCA:/n*-*- (C A 2) fc**Lfc. PCRKIiPf x#^7-*^ 

ffiSE# 2004-3119823 
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9 4tX2^ (94tX15t -55*CX30# -68tXl^-) *30t^ 
;v 6 8tX2Wi. I APOR«*05' H***feU 5**<OT**-C«>*& 0. 
3 ' kb£. £lT©PCR^'9'f^--Cii«L/S : R-U3, 5' — CGCGGCGGG 
CGGTTTTTCTCGCTCTCTTGCTTCTTG— 3' (@B^iJ#-^27) t R 
-LI 5' — TCTGAAATGAAGTATCCCTCCTGCGCCAGT— 3' 
Wf2 8) , tit*. R-U4, 5' -CGGCGGGCGGGGTTTTTCT 
CGCTCTCTTGCTTCTTG- 3 ' (WSM^r^r 2 9 ) fcR-Llo PCRMiP 

fx#'J>?-«»v» (xyAn-KHififfl*f) . PCR^±> 9 4-CX2 

% (94tX15t -55tX30f -68tXl^) *15tO;V, 68t;x 
2*1?**. CA-UUCA-LlKJ:*PCR»k ; J-y3«-Ll«*P 

fcCA-L2KJ:4PCR«»^ R-UikR-LlKiiPCRtttWU fit 
< CA-U 1 iR-L 1 tfflv>TPCRtfrofc, CA-L1, CA-L2tR-U3, 

R-U405' % mm® % mm c^si^:ffr/^tv^ \ ? * 5 R 5 i 

oT ^_^_ 7 ^^>7°n^-^-(7)^^^fcR^^5' *3ft*»B*^"T*o PC 

fittMSUBU &T<^M*"CitMBL;fc: 94tX2^ (94T3X15# -55^X30 
9 -6 8°CX1^) *3 0tO;K 6 8tX2^ PCRK**Zcro Blun 

t TOPO PCR^n-->^y H:io"C^n-i>^U p C R K £ <& Be 
9iJ1Hj|<??fe§TV»4:v^n->*RlJfeLfc©^, No t I-B s P E IT*«iit, pCM 

Vgp-neoONotl-Bsp I «tt fc L fco pCAl g 

p-n e o*ifl f pCA2 gp-n e o (0 7A) o 

[0 3 2 5] 



ID K) 

h71: , CA^nt-^-<5»*t*t. (A) I AP07n*-*--e**U3 

ftif'2o^^- (pCAlgp-neo, pCA2gp-neo) ZftUVtZo & 
*%«l 9 -*>7u*-9-*. lICA^n^-^ (CA1) . 2aCA^*-J 
- (C A 2 ) fcnf-Ko (B) *#KSo pCMVgp-n e o ii> HI kRCo (B 

) (A) ©2o©CA^n^- : J'-i:RWfW^Jo . ^-*-T*f-> 

, 1I^^2I©CA^-^ (CA1, CA2) ^) CA1, C 

A2 CMVT-o^-^-^Jt^o h?^7i^y 3 ^ 5 X10 5 ONIH3T3 
^VHeLai:ft*t4G4 1 8»lt3n--»t«ttLfc, CA2^nt-^-i:J: 
1), fl|&#- < conn — -£#fc 0 

2©C A^n*-*-^ LMCA7°D^-^- X *) & 2^«ftV> 0 • 9 -7 

^j:0 f 2lOCA7 p n ; E-^- (CA1, CA2) hfir&LtZo 

bV& 5X1 0 5 ONIH3T3i5J:y f HeLa^*t^G4 1 8 Wftan 
***Lfco CA2^nt-^-t:J:^ f^<03n--^ 0 2 

WCA/nt-^-^4^t-^-ffitOT?tifcitC*So 

thSE# 2004-3119823 
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[0 3 2 8] 

(#Sife$J5 : hrGFPA-bf h<Dtf£»fc. I A P ^ * 
[0 3 2 9 ] 

h r GF Pitted (* b7^^->) ©19 2f l^it 1 9 3#S©^* ( 
^©ATG©A«: If groMfcSit*) fcOMfc. TftffiOp JM1 0 1/L 1. 
3 On e o **fef Yft<Oy7v £>--f > hn'/t, h r G F PatfeTt ttflt^ffafcffX 
Lt'o $<btc. iOhrGFP**? >ti!BOpCMVgp©p o llfsHI^Nd 
e IWAU I AP ttfy* • >->f > h u >#J®;frftfc* H£L 

, pCMVgp-hrGFPt^U (HI 8) o 

[0 3 3 0] _ 

GFP^OilJ5eii> GFP - specified Filter .z^*, 
B#) iSiOTU 2lP«^«rfflV>TX 1 0 0~X4 0 OOWTffofc, 

[0 3 3 1] _ ^ „ 

H8t, GFPWc |EffiO^«MlS« Sr^-fo (A) : hrGFP 

»^hn>*ietUGFP*-fe^^IU d*Lfc, CA2^nt-^-Srt 
fIAP^^-i:»XUo (B) ^ G F P « : H e L att^isB©^ 

^-^f7>^7xnUU5, GFP«W4»*15eUo 

o 

[0 3 3 2 ] 

ZOZtK, GFP«ttli, mmzUW Y?-y*tfV>*'6tr«9* 
neoHS^Ciit, G F PitCT^ & fa&ffMtb btl&Ztfrb, $ *L# & - £ 

[0 3 3 3 ] 

dine • i/ }* n h 7 v7,^/y<o*f j A^o3fc^icisits^.tjv^;i/o^iE) 

[0 3 3 4] 

[0 3 3 5] ^ 

mnm 8 : t * ^if-c-o iAPxw>h o^t©^) 

8AO^^^-ODNAifK-^-7^^ £*MP ^ A L , * * (D$m^^ 



Z> 0 »*>*Lfc^9**, h r GFPi:#»/7-fv-S:fflv^PCRt^^'J— > 
^■fadfcfcJ:!), f ounde rv***pgj£U »&lfl^ * 

SUM WILD MlOfcif) t?«*U GFP^^Wi&VV^ * - 

[0 3 3 6] 

ffi|E# 2004-3119823 
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, fag - p o 1 *8=PK* HAPxwnH^Bt^J^ » 
AtfCAG ^M-*-) OTICMUgag-po 1 J ""t^i^i 

a^*-*lofcv^^*wj6i-4. town*. 
S£* ^o^ijaiMWJ 

[0 3 3 8] 

10 3 3 91 114, DNAlf?^*V^RNAl>7^r/> (v>n>7> 

[H2]'H2A»i, IAPO»a-C*0, H2Btt, I APO^m^I° 
[B3] ®3A{*. -<>??-(Dmm*7*-?° ®3Bti, IAPOitt»lte***W 

[°H4 IAP^n^^^«^fi««^^t; 
f/O ««1 KiS^Tfflv^^&^^-^Sito (B) CMV^-^-tR 

«*o«*5«>cfl. <c) (d) nihst3»-^7> 

g a g-p o I «*3L= * * * f °2 

«*S*lo (A) «fc«l^v^«^^-«*«^2;. CB) HeLaffl 

flH6] H6tt I AP^^^-MiSW^AL^J^to (A)H<03 L 
TR©T*0«H»i^ !M y«WMt Cligation-mediat 

ed )PCRi:J:»)»«o_(B) (A) TftfeLfcEW* E n s e m b l 

[07] H7»i. CA^n^-^-^M^to (A) 2o<OCA^t^^ < 

miE# 2004-3119823 
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n CAlsD-neo. pCA2gp-neo) i'^pCMVgp-ne o« 
. (B) (A) ©2o©CA^n*-^-kR«Wt©*»«BW. (O CA1, 
CA2 CMVT'n'E-^-^Jtf S:^to _ 

[Q9 8] 0 8 14, GFP*fflv^, <Ett«)Tir«flS«*^-i"o (A) 

(B) tStt#0GFP©HS«:/Pto 

10 3 4 0] 



o 
o 



nj^-f - 1 : %Btctfcffl L/c I A P ME^iJo 

E^J*^- 2 : I A P E?!l7 3 y BftfiB?!! ( g a g # 1 ) 
BB^J*-^ 3 1 I A P BEfllT 5 J WMM ( g a g # 2 ) 
@B^iJ#-^4 : I APSB^iJT 5 smMn (p o 1 ) o 

SB^iJ#-f-7 : C A 2 -/n^E-^-ia^J (R$WW*fcv> & tf» o 

S ** i o : H»J l tfffl UtlAPxwvh ©JMW>fc»©V ><- * ^ 4 
Um *T 2°: *tt* ltttBUIAP^^ *=* © u * ^ 

^ ®&^y — 

S»S°14 :ftttfll CO tPUCMVyo^^^tS'P^^^^ 

bS##15 (O ■e«»UlAP©RWPHt47*'7-m^- 

St«i6 (O t|WUiAPOR«*Kllt*';^^^-« 



o 
o 



ifi^J#-f - 1 7 : HJfcfll 3 -efltfB ur/*-DNA ©IS 

©jf f 1 8 :«^!l3-CML^';>*-DNAO||_ H) 

1 9 : mnm 3 us 1 h 1 © u > * ~ #II£ ?2Z II - il , » ,Y-* 
irai** 2 1 : mmm 3 -e^ u2iaov>* - mm ^Z ill jZ * !? • 

ifi?!)#-5§-22 :^3tffflU:2il»neo^yb^77^- 

BH** 2 4 : Mftfl 4 -CM Lfc** > ' * " ? * * > * -CTHttJft * 

B*l*?2 5 :^J4-e^L^f-^>'-^-^-7'^^>^°^-^-^ 3 «o<^ 

sai** 2 7 %mm 4T*fflUiAP«R«*o5- «»<b u 5 wti« 5 

ffiIE#2 004-3119823 
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@S^I#-^2 8 :^4 , CffflL/;IAPfi)RW5' U 5 ®*©Ti!lEO 3 

IB^iJ*^- 2 9 : HSfetfU 4 -C^ffl Ltz I A P R^itO 5 ' H]3fc»"b U 5 mi$L<DTMco 3 

IE^J#-i" 3 0 : y 7 n tf > > h n > f5?ij 0 
Sfi^iJ#-t 3 1 : ^rft I A P <D t R N A^TO^IB^Jo 

3 2 : i a p <£> R^^s^ia^iJo 

@e^iJ#^-3 3 : MI APK#^|ft&§fi?iJ ( t R N A iln'o ($12:) o 
@B^iJ#^-3 4 : ^rftl AP ^#m6«J^^ V^AK^SS^Io 
@B^iJ#^-3 5 : ^rftl APl'iSV^Tl.m^tL^Rmtco^SS^Jo 



thiE#2 004-3119823 



$m 2 0 0 3 - 3 9 3 1 7 5 ^-v* 1 1/ 



SEQUENCE LISTING 

<110> Osaka Industrial Promotion Organization 

National Institure of Radiological Sciences 

<120> Development of Technique for Modifying Genome using 
Retrotransposon 

<130> J 1-03669431 
<160> 36 

<170> Pat entln version 3.2 

<210> 1 

<211> 7318. 

<212> DNA 

<213> Mus musculus 



<220> 

<221> CDS 

<222> (670) . . (2427) 

<220> 

<221> CDS 

<222> (2430) . . (3203) 

<220> 

<221> CDS 

<222> (3440) . . (5854) 



60 



<400> 1 ^ . . , . . nn 

tgtgggaagc cgcccccaca ttcgccgtca caagatggtg ctgacatcct gtgttctaag 

ttggtaaaca aataatctgc gcatgagcca agggtattta cgactacttg tactctgttt 120 

ttcccgtgaa cgtcagctcg gccatgggct gcagccaatc agggagtgat gcgccctagg 180 

caatggttgt tctctttaaa atagaagggg tttcgttttt ctcgctctct tgcttcttgc 

tctctcttgc ttccctctct tgcttcttgc tctctcttgc ttccctctct tgcttcttgc 

tctctcttgc ttccctctct tgcttcttgc tctctcttgc ttcttgctct cttttcctga 

agatgtaaga ataaagcttt gtcgcagaag attctggtct gtggtgttct tcctggccgg 420 

tcgtgagaac gcgtcgaata acaattggtg ccgaattccg ggacgagaaa atccgggacg 480 
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agaaaaaact ccggactggc gcaggaggga tacttcattt cagaaccaga actacggatc 540 



agt atg ttt ggc ctt gaa ttt ttt ctg gtg tta gga gcc ctt ttg ttc 
Ser Met Phe Gly Leu Glu Phe Phe Leu Val Leu Gly Ala Leu Leu Phe 
15 20 25 30 

ctt ttc aca tgt tat ata gtg gtt aag gca ggg ctg aaa att ctg gat 
Leu Phe Thr Cys Tyr He Val Val Lys Ala Gly Leu Lys He Leu Asp 

35 40 45 

gaa att cag ggc agt eta tea gaa gta aag egg gga gag aga gta gga 
Glu He Gin Gly Ser Leu Ser Glu Val Lys Arg Gly Glu Arg Val Gly 

50 55 60 

gca agg aga aac ggt aag tat aca ggc ctt tec aag ggt ctt gaa ccc 
Ala Arg Arg Asn Gly Lys Tyr Thr Gly Leu Ser Lys Gly Leu Glu Pro 
65 70 75 

gag gaa aag tta agg tta ggt agg aat acc tgg aga gag att aga aga 
Glu Glu Lys Leu Arg Leu Gly Arg Asn Thr Trp Arg Glu He Arg Arg 
• 80 85 90 

aaa aga gga aaa agg gaa aag aaa aaa gat cga tta gcg gag gtc tct 
Lys Arg Gly Lys Arg Glu Lys Lys Lys Asp Arg Leu Ala Glu Val Ser 
95 100 105 HO 

agg aga tac teg tea eta gat gag etc agg aag cca get ctt agt age 
Arg Arg Tyr Ser Ser Leu Asp Glu Leu Arg Lys Pro Ala Leu Ser Ser 

115 120 125 

tct gaa gca agt gaa gaa tec tec tct gag gaa aca gac tgg gag gaa 
Ser Glu Ala Ser Glu Glu Ser Ser Ser Glu Glu Thr Asp Trp Glu Glu 

130 135 140 



600 



660 



acgtttataa aggttcccgt aacacagact gttgagaagg attcaactgc cgaattcaga 

actcatcagc tggggaacga cggtgataaa ggttcccgta aagcagactg ttaaaaagga 

ttcaactgt atg aat tea gaa ctt ttc age tgg gga acg aga gta cca gtg 711 

Met Asn Ser Glu Leu Phe Ser Trp Gly Thr Arg Val Pro Val 
1 5 10 



759 



807 



855 



903 



951 



999 



1047 



1095 



gaa gca gcc cat tac cag cca get aat tgg tea aga aaa aag cca aaa 1143 
Glu Ala Ala His Tyr Gin Pro Ala Asn Trp Ser Arg Lys Lys Pro Lys 
145 150 155 

gcg get ggc gaa agt cag cgt act gtt caa cct ccc ggc agt egg ttt 1191 
Ala Ala Gly Glu Ser Gin Arg Thr Val Gin Pro Pro Gly Ser Arg Phe 
160 165 170 
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caa ggt ccg ccc tat gcg gag ccc ccg ccc tgc gta gtg cgt cag caa 
Gin Gly Pro Pro Tyr Ala Glu Pro Pro Pro Cys Val Val Arg Gin Gin 
175 180 185 190 

tgc gca gag agg caa tgc gca gag agg tgc gca gag agg cag tgc gca 
Cys Ala Glu Arg Gin Cys Ala Glu Arg Cys Ala Glu Arg Gin Cys Ala 

195 200 205 

gac agg tgc gca gag agg cag tgc gca gag agg cag tgc gca gac tea 
Asp Arg Cys Ala Glu Arg Gin Cys Ala Glu Arg Gin Cys Ala Asp Ser 

210 215 220 

ttc att ccc cga gag gaa caa aag aaa ata gaa cag gca ttt cca gtc 
Phe He Pro Arg Glu Glu Gin Lys Lys He Glu Gin Ala Phe Pro Val 
225 230 235 

ttt gaa gga gec gag ggt ggg cgt gtc cac get ccg gta gaa tac gta 
Phe Glu Gly Ala Glu Gly Gly Arg Val His Ala Pro Val Glu Tyr Val 
240 245 250 

cag att aag gaa att gec gag teg gtt cgt aaa tac gga acc aat get 
Gin He Lys Glu He Ala Glu Ser Val Arg Lys Tyr Gly Thr Asn Ala 
255 260 265 270 

aat ttc acc ttg gtg cag tta gac agg etc get ggt atg gca eta acg 
Asn Phe Thr Leu Val Gin Leu Asp Arg Leu Ala Gly Met Ala Leu Thr 

275 280 285 

cct get gat tgg cag acg gtt gta aaa gec get ctt cct agt atg ggc 
Pro Ala Asp Trp Gin Thr Val Val Lys Ala Ala Leu Pro Ser Met Gly 

290 295 300 

aaa tat atg gaa tgg aaa gcg ctt tgg cac gaa get gca cag gcg cag 
Lys Tyr Met Glu Trp Lys Ala Leu Trp His Glu Ala Ala Gin Ala Gin 
305 310 315 

gee cga gca aac gca get get ttg act cca gag cag aga gat tgg act 
Ala Arg Ala Asn Ala Ala Ala Leu Thr Pro Glu Gin Arg Asp Trp Thr 
320 325 330 

ttt gac ttg tta acg ggt cag gga get tat tct get gat cag aca aac 
Phe Asp Leu Leu Thr Gly Gin Gly Ala Tyr Ser Ala Asp Gin Thr Asn 
335 340 345 350 

tac cat tgg gga get tat gec cag att tct tec acg get att agg gec 
Tyr His Trp Gly Ala Tyr Ala Gin He Ser Ser Thr Ala He Arg Ala 

355 360 365 



1239 



1287 



1335 



1383 



1431 



1479 



1527 



1575 



1623 



1671 



1719 



1767 



1815 



tgg aag gcg etc tct cga gca ggt gaa acc act ggt cag tta aca aaa 
Trp Lys Ala Leu Ser Arg Ala Gly Glu Thr Thr Gly Gin Leu Thr Lys 
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370 



375 



380 



ata ate cag gga cct cag gaa tct ttc tea gat ttt gtg gee aga atg 
He He Gin Gly Pro Gin Glu Ser Phe Ser Asp Phe Val Ala Arg Met 
385 390 395 

aca gag gca gca gag cgt att ttt gga gag tea gag caa get gcg cct 
Thr Glu Ala Ala Glu Arg He Phe Gly Glu Ser Glu Gin Ala Ala Pro 
400 405 410 

etc ata gaa cag eta ate tac gag caa gec aca aag gag tgc cga gcg 
Leu He Glu Gin Leu He Tyr Glu Gin Ala Thr Lys Glu Cys Arg Ala 
415 420 425 430 

gec ata gee cca aga aag aac aaa ggc tta caa gac tgg etc agg gtc 
Ala He Ala Pro Arg Lys Asn Lys Gly Leu Gin Asp Trp Leu Arg Val 

435 440 445 

tgt cga gag ctt ggg gga ccc ctt age aat gca ggt tta gcg get gec 
Cys Arg Glu Leu Gly Gly Pro Leu Ser Asn Ala Gly Leu Ala Ala Ala 

450 455 460 

ate ctt caa tec caa aac cgc tec atg ggc aga aat gat cag agg aca 
He Leu Gin Ser Gin Asn Arg Ser Met Gly Arg Asn Asp Gin Arg Thr 
465 470 475 

tgt ttt aac tgc gga aag cct ggg cat ttt aag aaa gat tgc aga get 
Cys Phe Asn Cys Gly Lys Pro Gly His Phe Lys Lys Asp Cys Arg Ala 
480 485 490 

cca gat aaa cag gga ggg act etc act ctt tgc tct aag tgt ggc aag 
Pro Asp Lys Gin Gly Gly Thr Leu Thr Leu Cys Ser Lys Cys Gly Lys 
495 500 505 510 

ggt tat cat aga get gac cag tgt cgc tct gtg agg gat ata aag ggc 
Gly Tyr His Arg Ala Asp Gin Cys Arg Ser Val Arg Asp He Lys Gly 

515 520 525 

aga att ctt ccc cca cct gat agt caa tea get gat gtg cca aaa aac 
Arg He Leu Pro Pro Pro Asp Ser Gin Sex Ala Asp Val Pro Lys Asn 

530 535 540 

ggg tea ccg ggc cct egg tec cag ggc cct caa aga tat ggg aac egg 
Gly Ser Pro Gly Pro Arg Ser Gin Gly Pro Gin Arg Tyr Gly Asn Arg 
545 550 555 

ttt gtc agg acc cag gaa gca gtc aga gag acg acc cag gaa gac cca 
Phe Val Arg Thr Gin Glu Ala Val Arg Glu Thr Thr Gin Glu Asp Pro 
560 565 570 



1863 



1911 



1959 



2007 



2055 



2103 



2151 



2199 



2247 



2295 



2343 



2391 
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caa ggg tgg acc tgc gtg ccg cct ccg act tec tat ta atg cct caa 
Gin Gly Trp Thr Cys Val Pro Pro Pro Thr Ser Tyr Met Pro Gin 
575 580 585 

atg agt att cag ccg gtg ccg gtg gag cct ata cca tec ttg ccc ccg 
Met Ser He Gin Pro Val Pro Val Glu Pro He Pro Ser Leu Pro Pro 
590 595 600 605 

gga acc atg ggc ctt att etc ggc cga ggt tea etc acc ttg cag ggc 
Gly Thr Met Gly Leu He Leu Gly Arg Gly Ser Leu Thr Leu Gin Gly 

610 615 620 

tta gta gtc cac cct gga att atg gat tgt caa cat tec cct gaa ata 
Leu Val Val His Pro Gly He Met Asp Cys Gin His Ser Pro Glu He 

625 630 635 

cag gtc ctg tgc tea age cct aaa ggc gtt ttt tct att agt aaa gga 
Gin Val Leu Cys Ser Ser Pro Lys Gly Val Phe Ser He Ser Lys Gly 
640 645 650 

gat agg ata get cag ctg ctg etc etc cct gat aat acc agg gag aaa 
Asp Arg He Ala Gin Leu Leu Leu Leu Pro Asp Asn Thr Arg Glu Lys 
655 660 665 

tct gca gga cct gag ata aag aaa atg ggc tec tea gga aat gat tct 
Ser Ala Gly Pro Glu He Lys Lys Met Gly Ser Ser Gly Asn Asp Ser 
670 675 680 685 

gee tat ttg gtt gta tct tta aat gat aga cct aag etc cgc ctt aag 
Ala Tyr Leu Val Val Ser Leu Asn Asp Arg Pro Lys Leu Arg Leu Lys 

690 695 700 

att aat gga aaa gag ttt gaa ggc ate ctt gat acc gga gca gat aaa 
He Asn Gly Lys Glu Phe Glu Gly He Leu Asp Thr Gly Ala Asp Lys 

705 710 715 

agt ata att tct aca cat tgg tgg ccc aaa gca tgg ccc acc aca gag 
Ser He He Ser Thr His Trp Trp Pro Lys Ala Trp Pro Thr Thr Glu 
720 725 730 

tea tct cat tea tta cag ggc eta gga tat caa tea tgt ccc act ata 
Ser Ser His Ser Leu Gin Gly Leu Gly Tyr Gin Ser Cys Pro Thr He 
735 740 745 

age tec gtt gee ttg acg tgg gaa tec tct gaa ggg cag caa ggg aaa 
Ser Ser Val Ala Leu Thr Trp Glu Ser Ser Glu Gly Gin Gin Gly Lys 
750 755 760 765 



2438 



2486 



2534 



2582 



2630 



2678 



2726 



2774 



2822 



2870 



2918 



2966 



3014 



ttc ata cct tat gtg etc cca etc ccg gtt aac etc tgg gga agg gat 
Phe He Pro Tyr Val Leu Pro Leu Pro Val Asn Leu Trp Gly Arg Asp 
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770 775 



780 



aac tta ttt ggc cca gta cag agg ggt etc cct gta ctt tec gee tta 
Asn Leu Phe Gly Pro Val Gin Arg Gly Leu Pro Val Leu Ser Ala Leu 

850 855 860 

cca cgt ggc tgg aat tta ate att ata gat att aaa gat tgt ttc ttt 
Pro Arg Gly Trp Asn Leu He He He Asp He Lys Asp Cys Phe Phe 

865 870 875 

tct ata cct ttg tgt cca agg gat agg ccc aga ttt gec ttt acc ate 
Ser He Pro Leu Cys Pro Arg Asp Arg Pro Arg Phe Ala Phe Thr He 
880 885 890 

ccc tct att aat cac atg gaa cct gat aag agg tat caa tgg aag gtc 
Pro Ser He Asn His Met Glu Pro Asp Lys Arg Tyr Gin Trp Lys Val 
895 900 905 

tta cca cag gga atg tec aat agt cct act atg tgt caa ctt tat gta 
Leu Pro Gin Gly Met Ser Asn Ser Pro Thr Met Cys Gin Leu Tyr Val 
910 915 920 925 



3062 



3158 



att atg cag cat ttg ggc ctt att ttg tec aat gaa aac gec cca tea 
He Met Gin His Leu Glv Leu He Leu Ser Asn Glu Asn Ala Pro ber 

785 790 795 

gga ggg tat tea get aaa gca aaa aat ate atg gca aag atg ggt tat 3110 
Gly Gly Tyr Ser Ala Lys Ala Lys Asn He Met Ala Lys Met Gly lyr 
800 805 810 

aaa gaa gga aaa ggg tta gga cat caa gaa cag gga agg ata gag ccc 
Lys Glu Gly Lys Gly Leu Gly His Gin Glu Gin Gly Arg He Glu Pro 
815 820 825 

ate tea cct aat gga aac caa gac aga cag ggt ctg ggt ttt cca 
He Ser Pro Asn Gly Asn Gin Asp Arg Gin Gly Leu Gly Phe Pro 
830 835 840 

tageggecat tggggcagca cgacccatac catggaaaac aggggaccca gtgtgggttc 3263 
ctcaatggca cctatcctct gaaaaactag aagctgtgat tcaactggta gaggaacaat 3323 
taaaattagg ccatattgaa ccctctacct caccttggaa tactccaatt tttgtaatta 3383 
agaaaaagtc aggaaagtgg agactgctcc atgacctcag agecattaat gagcaa atg 3442 

845 



3203 



3490 



3538 



3586 



3634 



3682 



3730 



caa gaa get ctt ttg cca gtg agg gaa caa ttc ccc tct tta att ttg 
Gin Glu Ala Leu Leu Pro Val Arg Glu Gin Phe Pro Ser Leu He Leu 
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930 



935 



940 



etc ctt tac atg gat gac ate etc ctg tgc cat aaa gac ctt acc atg 
Leu Leu Tyr Met Asp Asp He Leu Leu Cys His Lys Asp Leu Thr Met 

945 950 955 

eta caa aag gca tat cct ttt eta ctt aaa act tta agt cag tgg ggt 
Leu Gin Lys Ala Tyr Pro Phe Leu Leu Lys Thr Leu Ser Gin Trp Gly 
960 965 970 

eta cag ata gec aea gaa aag gtc caa att tct gat aca gga caa ttc 
Leu Gin He Ala Thr Glu Lys Val Gin He Ser Asp Thr Gly Gin Phe 
975 980 985 

tta sec tct gtg gtg tec cca gat aag att gtg ccc caa aag gta gag 
Leu Gly Ser Val Val Ser Pro Asp Lys He Val Pro Gin Lys Val Glu 
990 995 1000 1005 

ata aga aga gat cac etc cat acc tta aat gat ttt caa aag ctg 
He Arg Arg Asp His Leu His Thr Leu Asn Asp Phe Gin Lys Leu 

1010 1015 I 020 

ttg gga gat att aat tgg etc aga ccc ttt tta aag att cct tct 
Leu Gly Asp He Asn Trp Leu Arg Pro Phe Leu Lys He Pro Ser 

1025 1030 iUc5D 

• 

get gaa tta agg cct ttg ttt agt att tta gaa gga gat cct cat 
Ala Glu Leu Arg Pro Leu Phe Ser lie Leu Glu Gly Asp Pro His 

1040 1045 1° 50 

ate tec tec cct agg act ctt act eta get get aac cag gec tta 
He Ser Ser Pro Arg Thr Leu Thr Leu Ala Ala Asn Gin Ala Leu 

1055 1060 1° 65 

caa aaa gtg gaa aaa gec tta cag aat gca caa tta caa cgt att 
Gin Lys Val Glu Lys Ala Leu Gin Asn Ala Gin Leu Gin Arg He 

1070 1075 1° 80 

eag gat teg cag cct ttc agt ttg tgt gtc ttt aag aca gca caa 
§5 Sp Se? Gin Pro Phe Ser Leu Cys Val Phe Lys Thr Ala Gin 

1085 1090 iuyD 

ttg cca act gca gtt ttg tgg cag aat ggg cca ttg ttg tgg ate 
Leu Pro Thr Ala Val Leu Trp Gin Asn Gly Pro Leu Leu Trp He 

1100 H05 111° 

cat cca aac gta tec cca get aaa ata ata gat tgg tat cct gat 
His Pro Asn Val Ser Pro Ala Lys He He Asp Trp Tyr Pro Asp 

1115 1120 ll 25 



3778 



3826 



3874 



3922 



3967 



4012 



4057 



4102 



4147 



4192 



4237 



4282 
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gca att gca cag ctt gcc ctt aaa ggc eta aaa gca gca ate ace 
Ala He Ala Gin Leu Ala Leu Lys Gly Leu Lys Ala Ala He Thr 

1130 1135 1140 

cac ttt ggg caa agt cca tat ctt tta att gta cct tat acc get 
His Phe Gly Gin Ser Pro Tyr Leu Leu He Val Pro Tyr Thr Ala 

1145 1150 1155 

gca cag gtt caa acc ttg gca gcc gca tct aat gat tgg gca gtt 
Ala Gin Val Gin Thr Leu Ala Ala Ala Ser Asn Asp Trp Ala Val 

1160 H65 1170 

tta gtt acc tec ttt tea gga aaa ata gat aac cat tat cca aag 
Leu Val Thr Ser Phe Ser Gly Lys He Asp Asn His Tyr Pro Lys 

1175 1180 I 185 

cat cca ate tta cag ttt gcc caa aat caa tct gtt gtg ttt cca 
His Pro He Leu Gin Phe Ala Gin Asn Gin Ser Val Val Phe Pro 

1190 1195 I 200 

caa ata aca gta aga aac cca ctt aaa aat ggg att gtg gta tat 
Gin He Thr Val Arg Asn Pro Leu Lys Asn Gly He Val Val Tyr 

1205 1210 1215 

act gat gga tea aaa act ggc ata ggt gcc tat gtg get aat ggt 
Thr Asp Gly Ser Lys Thr Gly He Gly Ala Tyr Val Ala Asn Gly 

1220 - 1225 1230 

aaa gtg gta tec aaa cag tat aat gaa aat tea cct caa gtg gta 
Lys Val Val Ser Lys Gin Tyr Asn Glu Asn Ser Pro Gin Val Va 

1235 1240 1245 

gaa tgt tta gtg gtc tta gaa gtt tta aaa acc ttt tta aaa ccc 
Glu Cys Leu Val Val Leu Glu Val Leu Lys Thr Phe Leu Lys Pro 

1250 1255 1260 

ctt aat att gtg tea gat tec tgt tat gtg gta aat gca gta aat 
Leu Asn He Val Ser Asp Ser Cys Tyi V.1 Val Asn Ala Val Asn 

1265 1270 1275 

ctt tta gaa gtg get gga gtg att aag cct tec agt aga gtt gcc 
Leu Leu Glu Val Ala Gly Val He Lys Pro Ser Ser Arg Val Ala 

1280 1285 1290 

aat att ttt cag cag ata caa tta gtt ttg tta tct aga aga tct 
Asn He Phe Gin Gin He Gin Leu Val Leu Leu Ser Arg Arg Ser 

1295 1300 1305 



4327 



cct gtt tat att act cat gtt aga gcc cat 
Pro Val Tyr He Thr His Val Arg Ala His 



tea ggc eta cct ggc 
Ser Gly Leu Pro Gly 

ffilE# 2 0 0 4 



4372 



4417 



4462 



4507 



4552 



4597 



4642 



4687 



4732 



4777 



4822 



4867 
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1310 



1315 



1320 



ccc atg get ctg gga aat gat ttg gca gat aag gec act aaa gtg 
Pro Met Ala Leu Gly Asn Asp Leu Ala Asp Lys Ala Thr Lys Val 

1325 1330 1335 

gtg get get gee eta tea tec ccg gta gag get gca aga aat ttt 
Val Ala Ala Ala Leu Ser Ser Pro Val Glu Ala Ala Arg Asn Phe 

1340 1345 1350 

cat aat aat ttt cat gtg acg get gaa aca tta cgc agt cgt ttc 
His Asn Asn Phe His Val Thr Ala Glu Thr Leu Arg Ser Arg Phe 

1355 1360 1365 

tec ttg aca aga aaa gaa gee cgt gac att gtt act caa tgt caa 
Ser Leu Thr Arg Lys Glu Ala Arg Asp He Val Thr Gin Cys Gin 

1370 1375 1380 

age tgc tgt gag ttc ttg cca gtt cct cat gtg gga att aac cca 
Ser Cys Cys Glu Phe Leu Pro Val Pro His Val Gly He Asn Pro 

1385 1390 1395 

cgc ggt att cga cct eta cag gtc tgg caa atg gat gtt aca cat 
Are Gly He Arg Pro Leu Gin Val Trp Gin Met Asp Val Thr His 

1400 1405 1410 

gtt tct tec ttt gga aaa ctt caa tat etc cat gtg tec att gac 
Val Ser Ser Phe Gly Lys Leu Gin Tyr Leu His Val Ser He Asp 

1415 1420 1425 

aca tgt tct ggc ate atg ttt get tct ccg tta act gga gaa aaa 
Thr Cys Ser Gly He Met Phe Ala Ser Pro Leu Thr Gly Glu Lys 

1430 1435 1440 

gee tea cat gtg att caa cat tgt ctt gag gca tgg agt get tgg 
Ala Ser His Val He Gin His Cys Leu Glu Ala Trp Ser Ala Trp 

1445 1450 1455 

ggg aaa ccc aga etc ctt aag act gat aat gga cca get tat acg 
Gly Lys Pro Arg Leu Leu Lys Thr Asp Asn Gly Pro Ala Tyr Thr 

1460 1465 1470 

tec caa aaa ttt cag cag ttc tgc cgt cag atg gac gta ace cac 
Ser Gin Lys Phe Gin Gin Phe Cys Arg Gin Met Asp Val Thr His 

1475 1480 1485 

ctg act gga ctt cca tac aac cct caa gga cag ggt att gtt gag 
Uu £r Gly Leu Pro Tyr Asn Pro Gin Gly Gin Gly lie Val Glu 

1490 1495 1500 



4912 



4957 



5002 



5047 



5092 



5137 



5182 



5227 



5272 



5317 



5362 



5407 
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5452 



5497 



5542 



5587 



5632 



5677 



5722 



cgt gcg cat cgc acc etc aaa gec tat ctt ata aaa cag aag agg 
Arg Ala His Arg Thr Leu Lys Ala Tyr Leu He Lys Gin Lys Arg 

1505 1510 1515 

gga act ttt gag gag act gta ccc cga gca cca aga gtg teg gtg 
Gly Thr Phe Glu Glu Thr Val Pro Arg Ala Pro Arg Val Ser Val 

1520 1525 1530 

tct ttg gca etc ttt aca etc aat ttt tta aat att gat get cat 
Ser Leu Ala Leu Phe Thr Leu Asn Phe Leu Asn He Asp Ala His 

1535 1540 1545 

ggc cat act gcg get gaa cgt cat tgt tea gag cca gat agg ccc 
Gly His Thr Ala Ala Glu Arg His Cys Ser Glu Pro Asp Arg Pro 

1550 1555 1560 

aat gag atg gtt aaa tgg aaa aat gtc ctt gat aat aaa tgg tat 
Asn Glu Met Val Lys Trp Lys Asn Val Leu Asp Asn Lys Trp Tyr 

1565 1570 1575 

ggc ccg gat cct ate ttg ata aga tec agg gga get ate tgt gtt 
Gly Pro Asp Pro He Leu He Arg Ser Arg Gly Ala He Cys Val 

1580 1585 1590 

ttc cca cag aat gaa gac aac cca ttt tgg gta cca gaa aga etc 
Phe Pro Gin Asn Glu Asp Asn Pro Phe Trp Val Pro Glu Arg Leu 

1595 1600 1605 

acc cga aaa ate cag act gac caa ggg aat act aat gtc cct cgt 
Thr Arg Lys He Gin Thr Asp Gin Gly Asn Thr Asn Val Pro Arg 

1610 1615 1620 

ctt ggt gat gtc cag ggc gtc aat aat aaa gag aga gca gcg ttg 
Leu Gly Asp Val Gin Gly Val Asn Asn Lys Glu Arg Ala Ala Leu 

1625 1630 1635 

ggg gat aat gtc gac att tec act ccc aat gac ggt gat gta 
Gly Asp Asn Val Asp He Ser Thr Pre Asn Asp Gly Asp Val 

1640 1645 

taatgctcaa gtattctcct gcttttttac cactaactag gaactgggtt tggccttaat 5914 
tcagacagcc ttggctctgt ctggacaggt ccagatgact gacaccatta acactttgtc 5974 
agectcagtg actacagtca tagatgaaca ggcctcagct aatgtcaaga tacagagagg 6034 
tetcatgetg gttaatcaac tcatagatct tgtccagaaa caactggatg tattatgaca 6094 
aataactcag cagggatgtg aacaaaagtt teegggattg tgtgttattt ccattcagta 6154 

2004-3119823 



5767 



5812 



5854 
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tgttaaattt actaggacag ctaatttgtc aaaaagtctt tttcagtata tgttacagaa 6214 
ttggatggct gaatttgaat agatccttcg agaattgaga cttcaggtca actccacgcg 6274 
cttggacctg tcgctgacca aaagattacc caattggatc tcctcagcat tttctttctt 6334 
taaaaaattg ggtgggatta atattatttg gagatacact ttgctgtgga ttagtgttgc 6394 
ttctttgatt ggtctgtaag cttaaggccc aaactaagag agacaaggtg gttattgccc 6454 
aggcgcttgc aggactagaa catggagctt cccctgatat atctatgctt aagcaatagg 6514 
tcgctggcca ctcagctctt atatctcacg aggctagtct cattgcacga gatagagtga 6574 
gtgtgcttca gcagcccgag agagttgcaa ggctaagcac tgcagtagaa gggctctgcg 6634 
gcacatatga gcctattcta gggagacatg tcatctttca tgaaggttca gtgtcctagt 6694 
tcccttcccc caggcaaaac gacacgggag caggtcaggg ttgctctggg taaaagcctg 6754 
taagcctaag agctaatcct gtacatggct cctttaccta cacactgggg atttgacctc 6814 
tatctccact ctcattaata tgggtggcct atttgctctt attaaaagaa aaagggggaa 6874 
ctgtgggaag ccgcccccac attcgccgtc acaagatggc gctgacatcc tgtgttctaa 6934 
gttggtaaac aaataatctg cgcatgagcc aagggtattt acgactactt gtactctgtt 
tttcccgtga acgtcagctc ggccatgggc tgcagccaat cagggagtga tgcgccctag 7054 
gcaatggttg ttctctttaa aatagaaggg gtttcgtttt tctcgctctc ttgcttcttg 7114 
ctctctcttg cttccctctc ttgcttcttg ctctctcttg cttccctctc ttgcttcttg 7174 
ctctctcttg cttccctctc ttgcttcttg ctctctcttg cttcttgctc tcttttcctg 7234 
aagatgtaag aataaagctt tgtcgcagaa gattctggtc tgtggtgttc ttcctggccg 7294 

< 

7318 

gtcgtgagaa cgcgtcgaat aaca 



6994 



<210> 2 

<211> 586 

<212> PRT 

<213> Mus musculus 

<400> 2 

Met Asn Ser Glu Leu Phe Ser Trp Gly Thr Arg Val Pro Val Ser Met 

1 : 5 10 15 
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Phe Gly Leu Glu Phe Phe Leu Val Leu Gly Ala Leu Leu Phe Leu Phe 

20 25 30 

Thr Cys Tyr He Val Val Lys Ala Gly Leu Lys He Leu Asp Glu He 
35 40 45 

Gin Gly Ser Leu Ser Glu Val Lys Arg Gly Glu Arg Val Gly Ala Arg 
50 55 60 

Arg Asn Gly Lys Tyr Thr Gly Leu Ser Lys Gly Leu Glu Pro Glu Glu 
65 70 75 80 

Lys Leu Arg Leu Gly Arg Asn Thr Trp Arg Glu He Arg Arg Lys Arg 

85 90 95 



Gly Lys Arg Glu Lys Lys Lys Asp Arg Leu Ala Glu Val Ser Arg Arg 

100 105 HO 

Tyr Ser Ser Leu Asp Glu Leu Arg Lys Pro Ala Leu Ser Ser Ser Glu 
115 120 125 

Ala Ser Glu Glu Ser Ser Ser Glu Glu Thr Asp Trp Glu Glu Glu Ala 
130 135 140 



Ala His Tyr Gin Pro Ala Asn Trp Ser Arg Lys Lys Pro Lys Ala Ala 
145 150 155 160 

Gly Glu Ser Gin Arg Thr Val Gin Pro Pro Gly Ser Arg Phe Gin Gly 

165 170 175 



Pro Pro Tyr Ala Glu Pro Pro Pro Cys Val Val Arg Gin Gin Cys Ala 

180 185 190 



Glu Arg Gin Cys Ala Glu Arg Cys Ala Glu Arg Gin Cys Ala Asp Arg 
195 200 205 
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Cys Ala Glu Arg Gin Cys Ala Glu Arg Gin Cys Ala Asp Ser Phe He 
210 215 220 



Pro Arg Glu Glu Gin Lys Lys He Glu Gin Ala Phe Pro Val Phe Glu 
225 230 235 240 



Gly Ala Glu Gly Gly Arg Val His Ala Pro Val Glu Tyr Val Gin He 

245 250 255 



Lys Glu He Ala Glu Ser Val Arg Lys Tyr Gly Thr Asn Ala Asn Phe 

260 265 270 



Thr Leu Val Gin Leu Asp Arg Leu Ala Gly Met Ala Leu Thr Pro Ala 
275 280 285 

Asp Trp Gin Thr Val Val Lys Ala Ala Leu Pro Ser Met Gly Lys Tyr 
290 295 300 



Met Glu Trp Lys Ala Leu Trp His Glu Ala Ala Gin Ala Gin Ala Arg 
305 310 315 320 



Ala Asn Ala Ala Ala Leu Thr Pro Glu Gin Arg Asp Trp Thr Phe Asp 

325 330 335 



Leu Leu Thr Gly Gin Gly Ala Tyr Ser Ala Asp Gin Thr Asn Tyr His 

340 345 350 

Trp Gly Ala Tyr Ala Gin He Ser Ser Thr Ala He Arg Ala Trp Lys 
355 360 365 

Ala Leu Ser Arg Ala Gly Glu Thr Thr Gly Gin Leu Thr Lys He lie 
370 375 380 



Gin Gly Pro Gin Glu Ser Phe Ser Asp Phe Val Ala Arg Met Thr Glu 
385 390 395 400 



Ala Ala Glu Arg He Phe Gly Glu Ser Glu Gin Ala Ala Pro Leu He 

405 410 415 

ffifE#2 0 0 4-3 1 1 9 8 2 3 
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Glu Gin Leu He Tyr Glu Gin Ala Thr Lys Glu Cys Arg Ala Ala He 

420 425 430 



Ala Pro Arg Lys Asn Lys Gly Leu Gin Asp Trp Leu Arg Val Cys Arg 
435 440 445 



Glu Leu Gly Gly Pro Leu Ser Asn Ala Gly Leu Ala Ala Ala He Leu 
450 455 460 



Gin Ser Gin Asn Arg Ser Met Gly Arg Asn Asp Gin Arg Thr Cys Phe 
465 470 475 480 



Asn Cys Gly Lys Pro Gly His Phe Lys Lys Asp Cys Arg Ala Pro Asp 

485 490 495 



Lys Gin Gly Gly Thr Leu Thr Leu Cys Ser Lys Cys Gly Lys Gly Tyr 

500 505 510 



His Arg Ala Asp Gin Cys Arg Ser Val Arg Asp He Lys Gly Arg He 
515 520 525 



Leu Pro Pro Pro Asp Ser Gin Ser Ala Asp Val Pro Lys Asn Gly Ser 
530 535 540 



Pro Gly Pro Arg Ser Gin Gly Pro Gin Arg Tyr Gly Asn Arg Phe Val 
545 550 555 560 



Arg Thr Gin Glu Ala Val Arg Glu Thr Thr Gin Glu Asp Pro Gin Gly 

565 570 575 



Trp Thr Cys Val Pro Pro Pro Thr Ser Tyr 

580 585 



<210> 3 

<211> 258 

<212> PRT 

<213> Mus musculus 

ffiSE#2 004-3119823 
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<400> 3 

Met Pro Gin Met Ser He Gin Pro Val Pro Val Glu Pro He Pro Ser 
1 5 10 15 



Leu Pro Pro Gly Thr Met Gly Leu He Leu Gly Arg Gly Ser Leu Thr 

20 25 30 

Leu Gin Gly Leu Val Val His Pro Gly He Met Asp Cys Gin His Ser 
35 40 45 

Pro Glu He Gin Val Leu Cys Ser Ser Pro Lys Gly Val Phe Ser He 
50 55 60 



Ser Lys Gly Asp Arg He Ala Gin Leu Leu Leu Leu Pro Asp Asn Thr 
65 70 75 80 



Arg Glu Lys Ser Ala Gly Pro Glu He Lys Lys Met Gly Ser Ser Gly 

85 90 95 

Asn Asp Ser Ala Tyr Leu Val Val Ser Leu Asn Asp Arg Pro Lys Leu 

100 105 HO 

Arg Leu Lys He Asn Gly Lys Glu Phe Glu Gly He Leu Asp Thr Gly 
115 120 125 

Ala Asp Lys Ser He He Ser Thr His Trp Trp Pro Lys Ala Trp Pro 
130 135 140 



Thr Thr Glu Ser Ser His Ser Leu Gin Gly Leu Gly Tyr Gin Ser Cys 
145 150 155 160 



Pro Thr He Ser Ser Val Ala Leu Thr Trp Glu Ser Ser Glu Gly Gin 

165 170 175 



Gin Gly Lys Phe He Pro Tyr Val Leu Pro Leu Pro Val Asn Leu Trp 

180 185 190 
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Gly Arg Asp He Met Gin His Leu Gly Leu He Leu Ser Asn Glu Asn 
195 200 205 



Ala Pro Ser Gly Gly Tyr Ser Ala Lys Ala Lys Asn He Met Ala Lys 
210 215 220 



Met Gly Tyr Lys Glu Gly Lys Gly Leu Gly His Gin Glu Gin Gly Arg 
225 230 235 240 



He Glu Pro He Ser Pro Asn Gly Asn Gin Asp Arg Gin Gly Leu Gly 

245 250 255 



Phe Pro 



<210> 4 

<211> 805 

<212> PRT 

<213> Mus musculus 

<400> 4 

Met Asn Leu Phe Gly Pro Val Gin Arg Gly Leu Pro Val Leu Ser Ala 
15 10 15 



Leu Pro Arg Gly Trp Asn Leu He He He Asp He Lys Asp Cys Phe 

20 25 30 



Phe Ser He Pro Leu Cys Pro Arg Asp Arg Pro Arg Phe Ala Phe Thr 
35 40 45 



He Pro Ser He Asn His Met Glu Pro Asp Lys Arg Tyr Gin Trp Lys 
50 55 60 



Val Leu Pro Gin Gly Met Ser Asn Ser Pro Thr Met Cys Gin Leu Tyr 
65 70 75 80 



Val Gin Glu Ala Leu Leu Pro Val Arg Glu Gin Phe Pro Ser Leu He 

85 90 95 

£BSE# 2004-3119823 
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Leu Leu Leu Tyr Met Asp Asp lie Leu Leu Cys His Lys Asp Leu Thr 

100 105 HO 



Met Leu Gin Lys Ala Tyr Pro Phe Leu Leu Lys Thr Leu Ser Gin Trp 
115 120 125 



Gly Leu Gin lie Ala Thr Glu Lys Val Gin He Ser Asp Thr Gly Gin 
130 135 140 



Phe Leu Gly Ser Val Val Ser Pro Asp Lys He Val Pro Gin Lys Val 
145 150 155 160 



Glu He Arg Arg Asp His Leu His Thr Leu Asn Asp Phe Gin Lys Leu 

165 170 175 



Leu Gly Asp He Asn Trp Leu Arg Pro Phe Leu Lys He Pro Ser Ala 

180 185 190 



Glu Leu Arg Pro Leu Phe Ser He Leu Glu Gly Asp Pro His He Ser 
195 200 205 



Ser Pro Arg Thr Leu Thr Leu Ala Ala Asn Gin Ala Leu Gin Lys Val 
210 215 220 



Glu Lys Ala Leu Gin Asn Ala Gin Leu Gin Arg He Glu Asp Ser Gin 
225 230 235 240 



Pro Phe Ser Leu Cys Val Phe Lys Thr Ala Gin Leu Pro Thr Ala Val 

245 250 255 



Leu Trp Gin Asn Gly Pro Leu Leu Trp He His Pro Asn Val Ser Pro 

260 265 270 



Ala Lys He He Asp Trp Tyr Pro Asp Ala He Ala Gin Leu Ala Leu 
275 280 ■ 285 
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Lys Gly Leu Lys Ala Ala He Thr His Phe Gly Gin Ser Pro Tyr Leu 
290 295 300 



Leu He Val Pro Tyr Thr Ala Ala Gin Val Gin Thr Leu Ala Ala Ala 
305 310 315 320 



Ser Asn Asp Trp Ala Val Leu Val Thr Ser Phe Ser Gly Lys He Asp 

325 330 335 



Asn His Tyr Pro Lys His Pro He Leu Gin Phe Ala Gin Asn Gin Ser 

340 345 350 



Val Val Phe Pro Gin He Thr Val Arg Asn Pro Leu Lys Asn Gly He 
355 360 365 



Val Val Tyr Thr Asp Gly Ser Lys Thr Gly He Gly Ala Tyr Val Ala 
370 375 380 



Asn Gly Lys Val Val Ser Lys Gin Tyr Asn Glu Asn Ser Pro Gin Val 
385 390 395 400 



Val Glu Cys Leu Val Val Leu Glu Val Leu Lys Thr Phe Leu Lys Pro 

405 410 415 



Leu Asn He Val Ser Asp Ser Cys Tyr Val Val Asn Ala Val Asn Leu 

420 425 430 



Leu Glu Val Ala Gly Val He Lys Pro Ser Ser Arg Val Ala Asn He 
435 440 445 



Phe Gin Gin He Gin Leu Val Leu Leu Ser Arg Arg Ser Pro Val Tyr 
450 455 460 



He Thr His Val Arg Ala His Ser Gly Leu Pro Gly Pro Met Ala Leu 
465 470 475 480 . 



Gly Asn Asp Leu Ala Asp Lys Ala Thr Lys Val Val Ala Ala Ala Leu 

485 490 495 
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Ser Ser Pro Val Glu Ala Ala Arg Asn Phe His Asn Asn Phe His Val 

500 505 510 



Thr Ala Glu Thr Leu Arg Ser Arg Phe Ser Leu Thr Arg Lys Glu Ala 
515 520 525 



Arg Asp He Val Thr Gin Cys Gin Ser Cys Cys Glu Phe Leu Pro Val 
- 530 535 540 



Pro His Val Gly He Asn Pro Arg Gly He Arg Pro Leu Gin Val Trp 
545 550 555 560 



Gin Met Asp Val Thr His Val Ser Ser Phe Gly Lys Leu Gin Tyr Leu 

565 570 575 



His Val Ser He Asp Thr Cys Ser Gly He Met Phe Ala Ser Pro Leu 

580 585 590 



Thr Gly Glu Lys Ala Ser His Val He Gin His Cys Leu Glu Ala Trp 
595 600 605 



Ser Ala Trp Gly Lys Pro Arg Leu Leu Lys Thr Asp Asn Gly Pro Ala 
610 615 620 



Tyr Thr Ser Gin Lys Phe Gin Gin Phe Cys Arg Gin Met Asp Val Thr 
625 630 635 640 



His Leu Thr Gly Leu Pro Tyr Asn Pro Gin Gly Gin Gly He Val Glu 

645 650 655 



Arg Ala His Arg Thr Leu Lys Ala Tyr Leu He Lys Gin Lys Arg Gly 

660 665 670 



Thr Phe Glu Glu Thr Val Pro Arg Ala Pro Arg Val Ser Val Ser Leu 
675 680 685 
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Ala Leu Phe Thr Leu Asn Phe Leu Asn He Asp Ala His Gly His Thr 
690 695 700 



Ala Ala Glu Arg His Cys Ser Glu Pro Asp Arg Pro Asn Glu Met Val 
705 710 715 720 



Lys Trp Lys Asn Val Leu Asp Asn Lys Trp Tyr Gly Pro Asp Pro He 

725 730 735 



Leu He Arg Ser Arg Gly Ala He Cys Val Phe Pro Gin Asn Glu Asp 

740 745 750 



Asn Pro Phe Trp Val Pro Glu Arg Leu Thr Arg Lys He Gin Thr Asp 
755 760 765 



Gin Gly Asn Thr Asn Val Pro Arg Leu Gly Asp Val Gin Gly Val Asn 
770 775 780 



Asn Lys Glu Arg Ala Ala Leu Gly Asp Asn Val Asp He Ser Thr Pro 
785 790 795 800 



Asn Asp Gly Asp Val 

805 



<210> 5 

<211> 673 

<212> DNA 

<213> Mus musculus 

<400> 5 

tggccattgc atacgttgta tccatatcat aatatgtaca tttatattgg ctcatgtcca 



tcattagttc atagcccata tatggagttc cgcattacat aacttacggt aaatggcccg 
cctggctgac cgcccaacga cccccgccca ttgacgtcaa taatgacgta tgttcccata 
gtaacgccaa tagggacttt ccattgacgt caatgggtgg agtatttacg gtaaactgcc 
cacttggcag tacatcaagt gtatcatatg ccaagtacgc cccctattga cgtcaatgac 



60 



acattaccgc catgttgaca ttgattattg actagttatt aatagtaatc aattacgggg 120 



180 



240 



300 



360 
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ggtaaatggc 


ccgcctggca 


ttatgcccag tacatgacct tatgggactt tcctacttgg 


420 


cagtacatct 


acgtattagt 


catcgctatt accatggtga tgcggttttg gcagtacatc 


480 


aatgggcgtg 


gatagcggtt 


tgactcacgg ggatttccaa gtctccaccc cattgacgtc 


540 


aatgggagtt 


tgttttggca 


ccaaaatcaa cgggactttc caaaatgtcg taacaactcc 


600 


gccccattga 


cgcaaatggg 


cggtaggcgt gtacggtggg aggtctatat aagcagagct 


660 


cgtttagtga 


acc 




673 



21/ 



<210> 6 

<211> 655 

<212> DNA 

<213> Mus musculus 

<400> 6 

attgattatt gactagttat taatagtaat caattacggg gtcattagtt catagcccat 60 

atatggagtt ccgcgttaca taacttacgg taaatggccc gcctggctga ccgcccaacg 120 

acccccgccc attgacgtca ataatgacgt atgttcccat agtaacgcca atagggactt 180 

tccattgacg tcaatgggtg gactatttac ggtaaactgc ccacttggca gtacatcaag 240 

tgtatcatat gccaagtacg ccccctattg acgtcaatga cggtaaatgg cccgcctggc 300 

attatgccca gtacatgacc ttatgggact ttcctacttg gcagtacatc tacgtattag 360 

tcatcgctat taccatgggt cgaggtgagc cccacgttct gcttcactct ccccatctcc 420 

cccccctccc cacccccaat tttgtattta tttatttttt aattattttg tgcagcgatg 480 

ggggcggggg gggggggggc gcgcgccagg cggggcgggg cggggcgagg ggcggggcgg 540 

ggcgaggcgg agaggtgcgg cggcagccaa tcagagcggc gcgctccgaa agtttccttt 600 

tatggcgagg cggcggcggc ggcggcccta taaaaagcga agcgcgcggc gggcg 655 



<210> 7 

<211> 657 

<212> DNA 

<213> Mus musculus 

<400> 7 

attgattatt gactagttat taatagtaat caattacggg gtcattagtt catagcccat 60 
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atatggagtt ccgcgttaca taacttacgg taaatggccc gcctggctga ccgcccaacg 120 

acccccgccc attgacgtca ataatgacgt atgttcccat agtaacgcca atagggactt 180 

tccattgacg tcaatgggtg gactatttac ggtaaactgc ccacttggca gtacatcaag 240 

tgtatcatat gccaagtacg ccccctattg acgtcaatga cggtaaatgg cccgcctggc 300 

attatgccca gtacatgacc ttatgggact ttcctacttg gcagtacatc tacgtattag 360 

tcatcgctat taccatgggt cgaggtgagc cccacgttct gcttcactct ccccatctcc 420 

cccccctccc cacccccaat tttgtattta tttatttttt aattattttg tgcagcgatg 480 

ggggcggggg gggggggggc gcgcgccagg cggggcgggg cggggcgagg ggcggggcgg 540 

ggcgaggcgg agaggtgcgg cggcagccaa tcagagcggc gcgctccgaa agtttccttt 600 

tatggcgagg cggcggcggc ggcggcccta taaaaagcga agcgcgcggc gggcggg 657 

<210> 8 

<211> 278 

<212> DNA 

<213> Gallus gallus 

<400> 8 

tcgaggtgag ccccacgttc tgcttcactc tccccatctc ccccccctcc ccacccccaa 60 

ttttgtattt atttattttt taattatttt gtgcagcgat gggggcgggg gggggggggg 120 

cgcgcgccag gcggggcggg gcggggcgag gggcggggcg gggegaggcg gagaggtgcg 180 

gcggcagcca atcagagcgg cgcgctccga aagtttcctt ttatggcgag gcggcggcgg 240 

cggcggccct ataaaaagcg aagcgcgcgg cgggcggg 278 



<210> 9 

<211> 41 

<212> DNA 

<213> Mus musculus 

<400> 9 

gcagcggccg ccgtggtggc 

<210> 10 

<211> 41 

<212> DNA 



acacactttt agtccccgca g 



41 
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<213> Mus musculus 



<400> 10 

ggcgcactag tgatgccctc tcaggcctcc actcaggcac t 



41 



<210> 11 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 11 

atgcccagat ttcttccacg gctattaggg 30 

<210> 12 

<211> 30 

<212> DNA 

<213> Mus musculus 



<210> 13 

<211> 40 

<212> DNA 

<213> Mus musculus 

<400> 13 

ccaagcggcc gctggccatt gcatacgttg tatccatatc 40 

<210> 14 

<211> 40 

<212> DNA 

<213> Mus musculus 



<210> 15 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 15 

ttagtgaacc gtttttctcg ctctcttgct 30 



<400> 12 

gatgccctct caggcctcca ctcaggcact 



30 



<400> 14 

gcgagaaaaa cggttcacta aacgagctct gcttatatag 



40 
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<210> 16 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 16 

tctgaaatga agtatccctc ctgcgccagt 30 



<210> 17 

<211> 63 

<212> DNA 

<213> Mus musculus 

<400> 17 

cgaatcgtaa ccgttcgtac gagaattcgt acgagaatcg ctgtcctctc caacgagcca 60 



agg 



63 



<210> 18 

<211> 26 

<212> DNA 

<213> Mus musculus 

<400> 18 

ccttggctcg tttttttttg caaaaa 26 



<210> 19 

<211> 25 

<212> DNA 

<213> Mus musculus 

<400> 19 

cgaatcgtaa ccgttcgtac gagaa 25 



<210> 20 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 20 

gagatgcatg ctttgcatac ttctgcctgc 30 



<210> 21 
<211> 25 
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<212> DNA 

<213> Mus musculus 

<400> 21 

tcgtacgaga atcgctgtcc tctcc 



<210> 22 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 22 

ggagcctggg gactttccac acctggttgc 



<210> 23 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 23 

ggggagcctg gggactttcc acaccctaac 



<210> 24 
<211> 39 
<212> DNA 

<213> Gallus gallus 
<400> 24 

gcaatgcggc cgcattgatt attgactagt tattaatag 



<210> 25 
<211> 39 
<212> DNA 

<213> Gallus gallus 
<400> 25 

cgagaaaaac cgcccgccgc gcgcttcgct ttttatagg 



<210> 26 

<211> 40 

<212> DNA 

<213> Gallus gallus 

<400> 26 

cgagaaaaac cccgcccgcc gcgcgcttcg ctttttatag 
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25 



30 



30 



39 



39 



40 
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<210> 27 

<211> 36 

<212> DNA 

<213> Mus musculus 

<400> 27 

cgcggcgggc ggtttttctc gctctcttgc ttcttg 36 



<210> 28 

<211> 30 

<212> DNA 

<213> Mus musculus 

<400> 28 

tctgaaatga agtatccctc ctgcgccagt 30 



<210> 29 

<211> 36 

<212> DNA 

<213> Mus musculus 

<400> 29 

cggcgggcgg ggtttttctc gctctcttgc ttcttg 36 



<210> 30 

<211> 903 

<212> DNA 

<213> Mus musculus 

<400> 30 

gtgagtccag gagatgtttc agcactgttg cctttagtct cgaggcaact tagacaactg 60 

agtattgatc tgagcacagc agggtgtgag cLgi. l Lgoag atactggggt tgggggtgaa 120 

gaaactgcag aggactaact gggct-gagac ccag-tggcaa tgttttaggg cctaaggaat 180 

gcctctgaaa atctagatgg acaactttga ctttgagaaa agagaggtgg aaatgaggaa 240 

aatgactttt ctttattaga tttcggtaga aagaactttc acctttcccc tatttttgtt 300 

attcgtttta aaacatctat ctggaggcag gacaagtatg gtcgttaaaa agatgcaggc 360 

agaaggcata tattggctca gtcaaagtgg gggaactttg gtggccaaac atacattgct 420 

aaggctattc ctatatcagc tggacacata taaaatgctg ctaatgcttc attacaaact 480 

ffi|iE#2 004-31 19823 



#M 2003-393175 



5? I 27/ 



tatatccttt aattccagat gggggcaaag tatgtccagg ggtgaggaac 


aattgaaaca 


D4U 


tttgggctgg agtagatttt gaaagtcagc tctgtgtgtg tgtgtgtgtg 


tgtgtgtgtg 


OUU 


tgtgtgtgcg cgcacgtgtg tttgtgtgtg tgtgagagcg tgtgtttctt 


ttaacgtttt 


OOU 


cagcctacag catacagggt tcatggtggc aagaagataa caagatttaa 


attatggcca 


von 


gtgactagtg ctgcaagaag aacaactacc tgcatttaat gggaaagcaa 


aatctcaggc 


/oU 


tttgagggaa gttaacatag gcttgattct gggtggaagc tgggtgtgta 


gttatctgga 


840 


ggccaggctg gagctctcag ctcactatgg gttcatcttt attgtctcct 


ttcatctcaa 


900 


cag 




903 


<210> 31 

<211> 15 

<212> DNA 

<213> Mus musculus 






<400> 31 
tccgggacga gaaaa 




15 


<210> 32 

<211> 15 

<212> DNA 

<213> Mus musculus 






<400> 32 
ttgcttcttg ctctc 




15 


<210> 33 

<211> 17 

<212> DNA 

<213> Mus musculus 






<400> 33 

tggtgccgaa ttccggg 




17 



<210> 34 

<211> 15 

<212> DNA 

<213> Mus musculus 
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<400> 34 

aatccgggac gagaa 15 



<210> 35 

<211> 11 

<212> DNA 

<213> Mus musculus 

<400> 35 
ttgcttcttg c 



11 



<210> 36 

<211> 378 

<212> DNA 

<213> Mus musculus 

<400> 36 

attgattatt gactagttat taatagtaat caattacggg gtcattagtt catagcccat 60 

atatggagtt ccgcgttaca taacttacgg taaatggccc gcctggctga ccgcccaacg 120 

acccccgccc attgacgtca ataatgacgt atgttcccat agtaacgcca atagggactt 180 

tccattgacg tcaatgggtg gagtatttac ggtaaactgc ccacttggca gtacatcaag 240 

tgtatcatat gccaagtacg ccccctattg acgtcaatga cggtaaatgg cccgcctggc 300 

attatgccca gtacatgacc ttatgggact ttcctacttg gcagtacatc tacgtattag 360 

tcatcgctat taccatgg 378 
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